Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 



Tr 






71 



3' 



Copyright, 1896. 
By Dr. Irving A. Watson, Secretary American Public Health Association 

Concord, N. H. 

All Rights Reserved. 



IV TABLE OF CONTENTS. 

The Special Influence op Altitude upon Health, Disease, and 

Sanitation. By S. E. Solly, M. D 129 

SUOORSTIONS AS TO OCULAB HyOIENE IN THE SCHOOLS. By EdWAKD 

Jackson, A. M., M. D 141 

Medical Inspection of Schools. By S. H. Durgin, M. D. . 149 
Bacteriological Results fbom Mechantical Filtbation. By Gard- 
ner T. SwARTS, M. D 154 

Contribution to the Study of Yellow Fever in Connection with 
ITS Medical Geography and Prophylaxis in the Mexican Re- 
public. By Eduardo Lic^aga, M. D 164 

Prophylaxis of Yellow Fever. By Dr. Manuel Carmona y Valle 169 
Means of Correcting the Abuse of Alcoholic Drinks. By Salva- 
dor Garciadiego, M. D 174 

Report of the Committee on the Disposal of the Dead. By C. O. ", 

Probst, M. D., Chairman 17^ 

The Disposal of the Dead, with Especial Refebence to the ^ 

Prevalent Practice of Embalming. By A. Walter Suiter, j 

A. M., M. D I 

Cremation or Earth Burial, Which? By Edward A. Guilbert, ^ 

M. D 1 ^ 

DiBUfFBOTION IN AMERICAN CiTIES. By CHARLES V. ChAPIN, M. D. . 21*2 

Municipal Steam Disinfection. By H. B. Horlbeck, M. D. 225 

The Outlook for a Genebal System of Registration of Vital 
Statistics in the United States. By Cressy L. Wilbub, Ph. M., 
M. D 231 

Degenerative Heredity, or Some Degenerative Influences of 

Modern Civilization Upon Health. By Charles Denison, M. D. 245 

Baths — Their Necessity, Their Influence in Economy, the Dan- 
gers They Present, and the Manner to Prevent Them. By 
G. Mendizabal, M. D 259 

Necessity and Desirability of Popularizing the Study of Hy- 
giene. By Dr. Adrian De Gary 263 

Small-pox in Wisconsin from January, 1894, to June, 1895, By U. 

O. B. Wingate, M. D 268 

Some Remarks as to Abobtionb and Still Births, and Their Re- 
lation TO Hygiene. By Dr. Manuel Gutierrez Zavala . . 273 

The Necessity op Establishing Sanitariums for Treating Young 
Ladies Afflicted with Chlorosis. They would be the Best 
Prophylactic Means Against Tuberculosis in Particular, 
AND Constitutional Diseases in General. By J. £. Monja- 
RAS, M. D 277 

The Part which Pauperism Plays in Cities. Its Extinction is the 
Best Prophylactic Means Against Typhus. By J. E. Monja- 
RAS, M. D 280 

Report of the Committee on Car Sanitation. By Granville P. 

Conn, M. D 285 

Observations on the Cleaning of Railroad Passenger Cars. By 

Dr. Domingo OrvaI^anos 300 

The Contagion of Venereal Diseases on Railroads. By Dr. 

TomAs Noriega 303 

Report of the Committee on Steamship and Steamboat Sanita- 
tion. By F. MoNTiZAMBEBT, M. D 309 

RSPOBT OF ChAIBMAN OF COMMITTEE ON POLLUTION OF WATER-SuP- 

PLIE8. By Charles Smart, M. D 312 



CONSTITUTION. 



OFFICERS. 



IV. The officers shall be a President, a First, and a Second Vice- 
President, a Secretary, and a Treasurer. 

All the officers shall be elected by ballot, annually, except the Sec- 
retary, who shall be elected for a term of three years. 

PRESIDING OFFICER. 

V. The President, or in his absence one of the Vice-Presidents, or in 
their absence a chairman pro tempore^ shall preside at all meetings of the 
Association. He shall preserve order, and shall decide all questions of 
order, subject to appeal to the Association. He shall also appoint all 
committees authorized by the Association, unless otherwise specially 
ordered. 

SECRETARY. 

VI. The Secretary shall have charge of the correspondence and 
records of the Association ; and he shall also perform the duties of 
Librarian. He, together with the presiding officer, shall certify all acts 
of the Association. He shall, under the direction of the Executive Com- 
mittee, give due notice of the time and place of all meetings of the Asso- 
ciation, and attend the same. He shall keep fair and accurate records 
of all the proceedings and orders of the Association; and shall give 
notice to the several officers, and to the Executive and other committees 
of all votes, orders, resolves, and proceedings of the Association, affect- 
ing them or appertaining to their respective duties. 

TREASURER. 

VII. The Treasurer shall collect and take charge of the funds and 
securities of the Association. Out of these funds he shall pay such sums 
only as may be ordered by the Association, or by the Executive Commit- 
tee. He shall keep a true account of his receipts and payments, and at 
each annual meeting render the same to the Association, when a com- 
mittee shall be appointed to audit his accounts. If, from the annual 
report of the Treasurer, there shall appear to be a balance against the 
treasury, no appropriation of money shall be made for any object but the 
necessary current expenses of the Association until such balance shall 
be paid. 

STANDING COMMITTEES. 

Vni. There shall be the following standing committees : (i) The 
Executive Committee, (2) the Advisory Council, (3) the Committee on 
Publication. 
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REPORTS AND PAPERS. 

XII. All committees, and all members preparing scientific reports of 
papers to be laid before the Association at its annual meetings, must 
give, in writing, the title of such reports or papers, the time to be occu- 
pied in reading them, and an abstract of their contents, to the Executive 
Committee, at least one week preceding the date of such meeting, to 
secure their announcement in the order of business. 

MEETINGS. 

XIII. The time and place of each annual meeting shall be fixed at the 
preceding annual meeting, but may be changed by the Executive Com- 
mittee for reasons that shall be specified in the announcement of the 
meeting. Special meetings may be called, at any time or place, by con- 
currence of two thirds of the Executive Committee. There shall be no 
election of officers, or change of By-Laws, or appropriation of money to 
exceed the amount at that time in the treasury, at such special meeting, 
except by a vote of a majority of all the members of the Association. 
Whenever a special meeting is to be held, at least one month's notice 
shall, if possible, be given by circular to all the members, together with 
the order of business. 

QUORUM. 

XIV. At the annual meeting nine members shall constitute a quorum 
for the election of officers, a change of the constitution, the election of 
members, and the appropriation of moneys. 

ORDER OF BUSINESS. 

XV. The order of business at all meetings of the Association shall be 
fixed by the Executive Committee, and such order must be completed 
before any other business is introduced, except such order of business is 
suspended by a vote of four fifths present. 

ALTERATION OF CONSTITUTION. 

XVI. No alteration in the Constitution of the Association shall be 
made except at an annual meeting, or unless such alteration shall have 
been proposed at a previous meeting, and entered on the minutes with 
the name of the member proposing the same, and shall be adopted by a 
vote of two thirds of the members present. 
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report the same to the Association incorporated with their annual reports, 
or refer them to the Executive Committee for consideration. 

8. No paper shall hereafter be considered, of which a condensed 
abstract shall not have been placed in the hands of the secretary at least 
twenty days before the date of the annual meeting. 

9. Chairmen of committees, in making reports, shall be absolutely 
limited to thirty minutes, reading of papers to twenty minutes, and par- 
ticipants in discussion to five minutes. 

10. Papers presented to the Association shall be confined to strictly 
sanitary, climatologic, and preventive questions, all clinical, pathological, 
therapeutic, or other strictly medical statements being excluded; nor 
shall any paper tending to the advertisement of special or local interests 
or establishments be accepted. 

11. The Secietary shall have no discretion in the matter of the enforce- 
ment of the regulations of the Executive Committee as to the acceptance 
of papers. 

PUBLICATION COMMITTEE. 

12. The Committee on Publication, charged with the duties of select- 
ing and .printing the papers and transactions of the Association, shall 
consist of three active members of the Association, and of whom one 
shall be the Secretary, appointed by the Executive Committee during 
the session of the Association, and selected with reference to their facili- 
ties of meeting. 

13. All papers read by title, and others not definitely passed upon by 
the Executive Committee, shall be referred to the Publication Committee 
for critical examination ; and said committee is authorized to reject such 
papers as in its judgment are not worthy of publication, and to omit such 
others as cannot be included within the limits of the annual volume. 

14. The Publication Committee shall procure a copyright on the 
transactions in the name of the Association, and the committee shall 
have full charge of the publication of the transactions. 

APPLICATION FOR MEMBERSHIP. 

15. All applications for membership must be made upon the applica- 
tion blank of the Association. The Secretary is authorized, upon receiv- 
ing an application for membership in the interval between the annual 
meetings, accompanied by the fee of five dollars, to furnish the applicant 
with the current volume of the transactions, and is directed to place the 
name of the applicant so supplied, when properly endorsed, upon the list 
of candidates to be acted upon at the next annual meeting. The Secre- 
tary shall notify each applicant of the action taken, and shall transfer 
without delay all money thus received to the Treasurer. 
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President, Dr. C. A. Ruggles, Stockton, Cal. 
Vice-President, Dr. Benjamin Lee, Philadelphia, Pa. 
Secretary and Treasurer, Dr. C. O. Probst, Columbus, Ohio. 

UNITED STATES MARINE HOSPITAL SERVICE. 
Supervising Surgeon-Greneral, Dr. Walter Wyman, Washington, D. C. 

PROVINCIAL BOARD OF HEALTH OF BRITISH COLUMBIA. 

Dr. John Chapman Davie, Victoria, Chairman; Dr. Alfred Tennyson Watt, Vic- 
toria, Secretary; Dr. John Matthew Lefevre, Vancouver; Dr. Richard Eden 
Walker, New Westminster; Dr. Louis Thomas Davis, Nanaimo. 

PROVINCIAL BOARD OF HEALTH OF NOVA SCOTIA. 

Hon. W. S. Fielding, Premier and Provincial Secretary^ Chairman; A. P. Reid, 
M. D., Medical Superintendent Victoria General Hospital, Halifax, Secretary; 
Hon. J. W. Longley, Attorney-General; Hon. C. E. Church, Commissioner of 
Public Works and Mines; Wm. H. McDonald, M. D., Antigonish; Edward 
Farrell, M. D., Halifax; F. W. Borden, M. D., Canning; A. S. Kendall, M. D., 
Sydney; Greo. L. Sinclair, M. D., Superintendent Nova Scotia Hospital for In- 
sane, Halifax. 

PROVINCIAL BOARD OF HEALTH OF ONTARIO. 

Dr. John Duff Macdonald, Hamilton, Chairman; Dr. Peter H. Bryce, Toronto, 
Secretary; Dr. Charles W. Covemton, Toronto; Dr. J. J. Cassidy, Toronto; 
Dr. H. E. Vaux, Brockville; Dr. E. E. Kitchen, St. Gteorge. 

BOARD OF HEALTH OF THE PROVINCE OF QUEBEC. 

Dr. £. P. Lachapelle, Montreal, President; Dr. Elz^ar Pelletier, Montreal, iSeere- 
iary; Dr. J. A. Beaudry, Montreal, Inspector qf Health; Dr. Wyatt Johnston, 
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Montreal, Bacteriologist; Dr. R. F. Rattan, Montreal, CJiemist; Dr. L. J. H. 
Roy, Montreal, Recorder qf Vital Statistics; H. R. Gray, Esq., Montreal; Dr. 
Robert Craik, Montreal; Dr. Alphonse M^thot, Trois Riyi^res; Dr. J. I. 
DesRoches, Montreal ; Dr. Laurent Catellier, Quebec. 

PROVINCIAL BOARD OF HEALTH OF NEW BRUNSWICK. 

Dr. William Bayard, St. John, Chairman; Dr. G«orge E. Coulthard, Fredericton, 
Secretary; Hon. Judge Steadman, Fredericton; Hon. James Holly, St. 
John; Dr. G«orge H. Cobum, Fredericton; John McMillan, Esq., St. 
John. 

PROVINCIAL BOARD OF HEALTH OF MANITOBA. 

Dr. John H. O^Donnell, Winnipeg, Chairman; Dr. C. J. Jamison, Winnipeg, Set^ 
retary: Dr. A. H. Ferguson, Winnipeg; Dr. J. H. Brock, Winnipeg; Dr. C. 
C. Aubrey, Hushend, Moosomin postoffice, Manitoba; Dr. Chown, Winni- 
peg, Moosomin postoffice, Manitoba; Dr. Torrence, V. S., Brandon postoffice, 
Manitoba. 



MEXICO. 
The Supbbiob Boabd of Health. 



CONSEJO SUPEBIOB DE 8ALUBKIDAD. 

Presidente, Dr. Eduardo Lic^aga, San Andres ntim. 4. 

Vocal, Dr. Augustin Reyes, Bajos de S. Agustin 7. 

Vocal, Dr. Domingo Onrafianos, Chavarria 25. 

Vocal, Dr. Nicole R. de Arellano, Chayrria 1. 

Vocal, Dr. Juan J. R. de Arellano, San Hip61ito 21. 

Vocal, Dr. Luis E. Ruiz, Pte. de S. Pedro y S. Pablo 14. 

Vocal Medico Militar, Dr. Ferdinand L6pez, la. de Mesones 11. 

Vocal Medico Veterinario, Professor Jos^ L. G^mez, Cocheras 12. 

Vocal Farmac^utico, Professor Jos^ D. Morales, 2a. de Vanegas 9. 

Vocal Abogado, Lie. Jos^ M. Gamboa, Donceles 29. 

Vocal Ingeniero, Ing. Roberto Gayol, Cerrada de Santa Teresa 4. 

SECBETABfA. 

Secretario General, Dr. Jos^ Ramirez, la. de Guerrero 6. 

Oficial Mayor, Sr. Andres Alva, Tacubaya, la. de la Palma 8, Do. Fl. 

Jefe de la Secci6n la., Sr. Pedro Mayoly, Rufugio 10. 

Jefa de la Secci6n 2a., Sr. Enrique Rangel, Garrapata 722. 

Jefe de la Secci6n 3a., Dr. Vicente Montes de Oca, 3a. Humboldt 720. 

Oficial archivero y de partes, Sr. Francisco L6pez, 5a. de Zaragoza 50. 

Escribiente, Sr. Manual Flores Heras, Galeana 15. 

Escribiente, Sr. Federico M.de la Fuente, Landro Vale 5. 

Escribiente, Sr. Manuel B. Corona, Victoria 0. 

Escribiente, Sr. Diego Rivera, Portacoeli 3. 

Escribiente, Sr. Edmundo Peimbert, Tacubaya. Artes, sin ntimero. Do. Fl. 

Escribiente, Sr. Camilo Figueroa, Tacubaya. 2a. Judrez 14, Do. Fl. 

tesobbbIa. 
Tesorero, Sr. Jacinto Manterola, Tacubaya. 2a. Colonos s/n. Do. Fl. 
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ikspbcci6k de comebtdsleb. 

Quimico Inspector, Dr. Fernando Altamirana, Guadalupe Hidalgo, Do. Fl. 
Quimico Inspector, Dr. Alejandro Uribe, 2a. de San Francisco 7. 
Quimico Inspector, Prof. Fernando L. y Drusina, 4a. de Zaragoza 30. 
Quimico Inspector, Prof. Victor Lucio, Mizcoac, Do. Fl. 

VACUNA. 

Medico Conservador, Dr. Fernando Malanoo, Coraz6n de Jesus 8. 
Medico Auxiliar, Dr. Juan N. Revueltas, Coyoacdn, Do. Fl. 
Medico Auxiliar, Dr. Jos6 M, Marroqui, Cuajomulco 8. 

BACTBBIOLOGfA. 

Preparador, Dr. Ismael Prieto, 2a. de Hidalgo 411. 
Ayudante, Dr. Luis Troconis Alcald 2a. S. Lorenzo 22. 

desinfecci6k. 
Medico Jefe del Servicio, Dr. Jesiis Gonzalez Vazquez. Acequia 25. 

MEDICOS INSPECTOBIBS SAXITABIOS DE CUABTEL. 

Cuartel lo. Dr. Juan R. de Arellano, 8a de Sota 15. 
Cuartel 2o, Dr. Francisco Bemaldez, 2a. Aduana Vieja 7. 
Cuartel So, Dr. Tobias Kufiez, 2a del Factor 8. 
Cuartel 4o, Dr. Antonio Romero, la de Mesones 8. 
Cuartel 5o, Dr. Joaquin Huici, Portillo de San Diego 11)^. 
Cuartel 6o, Dr. Ignacio T. Chdvez, la. del Reloj 9>^. 
Cuartel 7o, Dr. Antonio Carbajal, San Fernando 8. 
Cuartel 8o, Dr. Alfonso Ruiz Erdozain, 2a. Aduana Vieja 4. 

m]6dicos inspectobes sanitabios de los distbitos t tebbitobios. 

De Guadalupe Hidalgo, Dr. Lauro Islas, 2a. Pila Seca 1. 
De Tacubaya, Dr. Juan D. Campuzano, Tacubaya, la. de Judrez 99, Do. Fl. 
De Tlalpam, Dr. Leandro Arroyo, S. Angel, Plaza de S. Jacinto, Do. Fl. 
De Xochimilco, Dr. Francisco de P. Leal, San Andres 17. 
De Tepic, Dr. Cdrlos Fenel6n, Tepic, Territorio de Tepic. 

De la Baja California, Delegado en la Paz, Dr. Ventura O. Vruete, La Paz, Ter- 
ritorio B. Cal. 
Adjunto, Dr. Manuel M. Hidalgo, La Paz, Territorio B. Cal. 
Escribiente, Sr. Miguel Ortuz, La Paz, Territorio B. Cal. 



Deleqaciokes Sanitabias eh los Puebtob. 



ACAPULCO. 



Medico Delegado, Dr. Gerardo Castellana. 
Adjunto, Dr. Roberto S. Posada. 
Escribiente, Sr. Juan A. Arizmendi. 
Guardian del Lazareto, Sr. Catarino Jacinto. 
Maquinista de la estufa de desinfecci6n, Sr. Juan Rus. 

BAIT BLAB. 

Medico Delegado, Dr. Bernardo L. Martinez. 

Adjunto, 

Escribiente, Sr. Rutilio Belcdzar. 
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Escribiente, Sr. Plutarco I. Ramirez. 

Maquinista de la es^a de de8iiifecci6n, Sr. Te6filo Torres. 

TODOS SANTOS. 

Medico Delegado, Dr. Beltrdn H. Peterson. 
Adjunto, Dr. R. W. Hansen. 

tonalX. 

Medico Delegado, Dr. Juan Edgard. 
Ad junto, 

TUXPAM. 

Medico Delegado, Dr. Emilio Alcazar. 
Adjunto, 

VEBACRUZ. 

Medico Delegado, Dr. Manuel S. Iglesias. 

Auxiliar, Dr. Narciso del Rio. 

Adjunto, Dr. Manuel Macias. 

Escribiente, Jos^ M. P^roz Pascual. 

Guardidn del Lazareto, Sr. Toribio Quiroz. 

Maquinista de la estuf a de desinf eccion, Sr. Santiago Charleston. 

VBTEBIKABIOS IKSPECTOBES EX LA FBONTEBA. 

Laredo, Profesor Benito S. Robles. 
Ciudad Judrez, Profesor Francisco Herrera. 



SANITARY COUNCIL OF JTHE MISSISSIPPI VALLEY. 

President, Dr. J. D. Plunkei, Nashville, Tenn. 
Secretary, Dr. C. O. Probst, Columbus, Ohio. 

STATE AND TERRITORIAL BOARDS OF HEALTH. 

ATiABAMA. 

Dr. W. H. Sanders, Montgomery, State Health Officer. (The Alabama State Med- 
ical Association constitutes the State Board of Health.) 

ABKANSAS. 

Dr. H, C. Dunavant, Osceola, President; Dr. R. G. Jennings, Little Rock, Secre- 
tary; Dr. J. M. Park, Little Rock; Dr. G. W. Hudspeth, Little Rock; Dr. E. 
R. Dibrell, Little Rock; Dr. R. N. Ross, Lonoke. 

CAXIFOBKIA. 

Dr. W. F. Wiard, Sacramento, President; Dr. Winslow Anderson, San Francisco, 
Vice-President; Dr. J. R. Laine, Sacramento, Secretary; Dr. J. H. Davisson, 
Los Angeles; Dr. C. A. Ruggles, Stockton; Dr. P. C. Remondino, San Diego; 
Dr. C. W. Nutting, Etna Mills. 

COLOBADO. 

Dr. A. Stedman, Denver, President; Dr. Henry Sewell, Denver, Secretary; Dr. 
H. C. Crouch, Denver, Treasurer; Dr. Edmund J. A. Rogers, Denver; Dr. 
Hubert Work, Pueblo; Dr. B. F. Wooding, Denver; Dr. H. R. Bull, Grand 
Junction; Dr. W. P. Munn, Denver; Dr. Jas. A. Hart, Colorftdo Springs. 
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KBNTUCKT. 

Dr. Joseph M. Matthews, Louisville, President; Dr. J. N. McCormack, Bowling 
Green, Secretary; Dr. William Bailey, Louisyille; Dr. J. H. Samuel, Mays- 
Tille; Dr. J. B. Kinnaird, Lancaster; Dr. J. O. McReynolds, Elkton; Dr. 
Arch Dixon, Henderson. 

LOUISIANA. 

Dr. S. R. Olliphant, New Orleans, President; Dr. G. Farrar Patton, New Orleans, 
Secretary; Dr. R. W. Walmsley, New Orleans, Honorary Vice-PreHdent; Dr. 
Greo. K. Pratt, New Orleans; Dr. Felix Formento, New Orleans; Dr. M. V. 
Richard, New Orleans; Wm. B. Hayward, New Orleans; E. S. MaunseU, New 
Orleans; S. Odenheimer, Lane Mills. (The Secretary is not a member of 
the board). 

MAINE. 

Dr. C. D. Smith, Portland, President; Dr. A. G. Young, Augusta, Secretary; E. 
C. Jordan, C. E., Portland; Prof. F. C. Robinson, Brunswick; Dr. A. R. G. 
Smith, North Whitefield; Dr. G. M. Woodcock, Bangor; Dr. M. C. Wedge- 
wood, Lewiston. 

MARYLAND. 

Dr. J. M. H. BatiCman, Easton, President; Dr. James A. Steuart, Baltimore, Sec- 
retary and Executive Officer; Dr. S. Chase de Krafft, Cambridge; Dr. John 
Morris, Baltimore; Henry Branns, Esq., Baltimore; Dr. James F. MoShane, 
health commissioner, Baltimore, ex-officio; Hon. Harry M. Claibaugh, attor- 
ney-general, Baltimore, exrofflcio, 

MASSACHUSETTS. 

Dr. Henry P. Walcott, Cambridge, Chairman; Dr. Samuel W. Abbott, Boston, 
Secretary; Dr. Frank W. Draper, Boston; Hiram F. Mills, C. E., Lowell; 
Dr. Julian A. Mead, Watertown; G. C. Tobey, Esq., Wareham; J. W. Hull, 
Pittsfield; Charles H. Porter, Quincy: X. H. Goodnough, C. E., Engineer; 
Dr. Theobald Smith, Boston, Pathologiet, 

MICHIGAN. 

Hon. Frank Wells, Lansing, President; Dr. Henry B. Baker, Lansing, Secretary; 
Hon. Aaron Y. McAlyay, Mainstee; Prof. Delos Fall, Albion; Dr. Mason W. 
Gray, Pontiac; Dr. George H. Granger, Bay City; Dr. Samuel G. Milner, 
Grand Rapids. 

MINNESOTA. 

Dr. Franklin Staples, Winona, President; Dr. Charles N. Hewitt, St. Paul, Secre- 
tary; Dr. Perry H. Millard, St. Paul; Dr. Wm. J. Mayo, Rochester; Dr. F. F. 
Westbrook, Minneapolis; Dr. C. F. McComb, Duluth; Dr. H. M. Bracken, 
Minneapolis; Dr. Henry Hutchinson, St. Paul; Dr. Henrik Nissen, Albert 
Lea. 

inssissippi. 

Dr. W. F. Hyer, Meridian, President; Dr. Wirt Johnston, Jackson, Secretary; Dr. 
W. B. Sanford, Corinth; Dr. J. F. Hunter, Jackson; Dr. H. H. Haralson, 
Forest; Dr. S. R. Dunn, Greenville; Dr. H. A. Gant, Water Valley, from the 
state at large; Dr. J. M. Greene, Aberdeen, First District; Dr. John Wright, 
Sardis, Second District; Dr. R. S. Toombs, Greenville, Third District; Dr. 
B. F. Kittrell, Black Hawk, Fourth District; Dr. W. F. Hyer, Meridian, 
Fifth District; Dr. E. F. Griffin, Moss Point, Sixth District; Dr. Wirt Johns- 
ton, Jackson, Seventh District. 
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MI880TJBI. 

Dr. p. J. Lutz, St. Louis, Fte^ideni; Dr. T. H. Hudson, Kansas City, Vice-Presir 
dent; Dr. Willis P. King, Kansas City, Secretary; Dr. A. W. McAllister, 
Columbia; Dr. E. S. Garner, St. Joseph; Dr. E. L. Standlee, St. Louis; Dr. 
Paul Paquin, St. Louis. 

MOKTANA. 

(Has no state board of health.) 

NEBBA8KA. 

Dr. J. V. Beghtol, Friend, President; Dr. C. F. Stewart, Auburn, Vice-President; 
Dr. F. D. Haldeman, Ord, Secretary; Dr. B. F. Bailey, Lincoln, Treasurer; 
Silas Holcomb, Lincoln, govemor; A. S. Churchill, Lincoln, attorney-gen- 
eral ; H. R. Corbett, superintendent public instruction. 

ITEVADA. 

Dr. S. L. Lee, Carson City, President; Dr. J. A. Lewis, Reno, Secretary; Dr. 
W. A. Phillips, Reno. 

NEW HAMPSHIRE. 

Dr. G. P. Conn, Concord, President; Dr. Irving A. Watson, Concord, Secretary; 
Governor C. A. Busiel, Laconia, ex-officio; Attomey-Greneral E. G. Eastman, 
Exeter, ex-officio; Robert Fletcher, C. E., Hanover; Dr. C. S. Collins, 
Nashua. 

NEW JERSEY. 

Dr. C. F. Brackett, LL. D., Princeton, President; Dr. Henry Mitchell, Asbury 
Park, Secretary; Dr. E. R. 0*Reilly, Elizabeth; Hon. Henry C. Kelsey, sec- 
retary of state, ex^offlcio; Hon. John P. Stockton, LL. D., attorney-general, 
ex-officio; John Smock, Ph. D., state geologist, ex-officio; Dr. Laban Dennis, 
Newark; Dr. Franklin Grauntt, Burlington; Prof. A. R. Leeds, Ph. D., 
Hoboken; Dr. Cornelius Shepherd, Trenton; John A. Githens, Asbury Park. 

NEW MEXICO. 

Dr. W. R. Tipton, Las Vegas, President; Dr. G. S. Easterday, Albuquerque, Vice' 
President; Dr. Francis H. Atkins, East Las Yegas, Secretary; Dr. J. H. 
Sloan, Santa Fe, Treasurer; Dr. Wm. Eggort, Santa Fe; Dr. J. J. Shuler, 
Raton; Dr. J. M. Cunningham, East Las Vegas. 

NEW TOBK. 

Dr. Daniel Lewis, New York City, President; Dr. S. Case Jones, Rochester; 
Owen Cassidy, Montour Falls; Dr. George B. Fowler, New York City; Frank 
Shaw, Dunkirk; Dr. F. W. Smith, Syracuse; Hon. T. E. Hancock, attorney- 
general, Albany, ex-officio; Hon. Campbell W. Adams, state engineer, Albany, 
ex^ffleio; Dr. A. H. Doty, health officer, port of New York, Stapleton, ex- 
officio; Dr. Baxter T. Smelzer, Albany, N. Y., Secretary. 

NOBTH CAROLINA. 

Dr. George G. Thomas, Wilmington, President; Dr. S. Westray Battle, Asheville; 
Dr. W. H. Harrell, Williamston; Dr. John Whitehead, Salisbury; Dr. W. P. 
Bealf Greensboro; Dr. W. J. Lumsden, Elizabeth City; Prof. F. P. Venable, 
Chapel Hill; J. C. Chase, civil engineer, Wilmington; Dr. Richard H. Lewis, 
Raleigh, Secretary and Treasurer. 
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NOBTH DAKOTA. 

Hon. W. H. Standish, attorney-general, Bismarck, President; Dr. J. Q. Quick, 
Wahpeton, Vice-PreHdent; Dr. F. H. DeVaux, Valley City, Superintendent 
and Executive Officer. 

OHIO. 

Dr. S. P. Wise.MlUersburg, President; Dr. Wm. T. Miller, Cleveland, Vice-Presi- 
dent; Dr. £. T. Nelson, Delaware; Josiah Hartzell, Ph. D., Canton; Dr. B. D. 
Kahle, Lima; Dr. Thos. C. Hoover, Columbus; Dr. Byron Stanton, Cincin- 
nati; Hon. F. S. Monnett, attorney-general, ex-offlcio; Dr. C. O. Probst, Co- 
lumbus, Secretary. 

OKLAHOMA TBBBITOBT. 

Hon. £. D. Cameron, El Reno, President; Dr. J. A. Ryan, Oklahoma City, Vice- 
President; Dr. C. D. Arnold, El Reno, Secretary. 

OBEOON. 

(Has no state board of health.) 

PENNSYLVANIA. 

Dr. Pemberton Dudley, Philadelphia, President; Dr. Benjamin Lee, Philadel- 
phia, Secretary; John Fulton, C. E., Johnstown; Dr. J.H. McClelland, Pitts- 
burg; Dr. Geo. G. Groff, Lewisburg; Dr. Samuel T. Davis, Lancaster; 
Richard Y. Cook, Esq., Philadelphia. 

BHODE ISLAND. 

Dr. A. G. Sprague, River Point, President; Dr. Gardner T. Swarts, Providence, 
Secretary; Rev. Geo. L. Locke, Bristol; Dr. R. S. Redfield, Providence; S. 
M. Gray, C.E., Providence; Dr. A. B. Briggs, Hopkinton; Dr. Peter H. Cur- 
ley, Newport. 

SOUTH CABOLINA. 

Dr. J. R. Bratton, Yorkville, Chairman; Dr. A. A. Moore, Camden; Dr. W. H. 
Nardin, Anderson; Dr. James Evans, Florence; Dr. T. Grange Simons, 
Charleston; Dr. Charles M. Reese, Charleston; Dr. C. R. Taber, Fort Motte; 
Hon. Wm. A. Barber, attorney-general; Hon. James Norton, comptroller-gen- 
eral; Dr. James Evans, Secretary. 

SOUTH DAKOTA. 

Dr. D. W. Robinson, Pierre, President; Dr. J. H. Jennings, Hot Springs, Vice- 
President; Dr. J. L. Harris, Webster, Secretary; Dr. F. H. Files, Sioux Falls; 
Dr. A. E. Clough, Madison. 

TENNESSEE. 

Dr. J. D. Plunket, Nashville, President; Dr. James M. Safford, Nashville, Vice- 
President; Hon. E. W. Cole, Nashville; Dr. A. L. Elcan, Memphis; Hon. R. 
C. Graves, Memphis; Dr. P. D. Sims, Chattanooga; Dr. John W. Ross, 
Clarksville; Dr. J. Berrien Lindsley, Secretary and Exetutive Officer^ Nash- 
ville. The secretary is not a member of the board. 

TEXAS. 

Dr. R. M. Swearingen, Austin, State Health Officer, 

UTAH. 

Has no Board of Health or any board or organization of a similar character. 
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VKBMONT. 

Dr. C. S. Caverly, Rutland, Ftt^den.i\ Dr. J. H. Hamilton, Richford, Secretary; 
Dr. O. W. Sherwin, Woodstock. 

YIBQIKIA. 

Dr. R. W. Martin, Lynchhurg^PreHdent; Dr. Paolus A. Irving, Riohmond, Sec- 
retary and Treasurer; Dr. Hugh M.Taylor, Richmond; Dr. PaulB. Berringer, 
Uniyersity of Virginia; Dr. Landon B. Edwards, Richmond; Dr. Robt. J. 
Preston, Marion; Dr. Vernon G. Culpepper, Portsmouth. 

WA8HINQTON. 

Dr. J. B. Eagleson, Seattle, President; Dr. G. S. Armstrong, Olympia, Secretary; 
Dr. N. Fred Essig, Spokane; John T. Lee, M. D., D. V. S., Tacoma; Dr. 
Elmer E. Heg, North Yakima; S. B. Nelson, V. S., Pullman. 

WEST VIBQINIA. 

Dr. W.P. E wing, Charleston, President; Dr. N. D. Baker, Martinsburg, Secretary; 
Dr. L. D. Wilson, Wheeling; Dr. G. T. Dailey, Romney; Dr. W. C. Beard, 
Alderson; Dr. A. R. Barbee, Point Pleasant; Dr.C. R. Enslow, Huntington; 
Dr. J. B. Walkinshaw, Wellsburg. 

WISCONSIN. 

Dr. Solon Marks, Milwaukee, President; Dr. U. O. B. Wingate, Milwaukee, 
Secretary; Dr. F. H. Bodenius, Madison; Dr. C. H. Marquardt, La Crosse; 
Dr. Q. O. Sutherland, Janesville; Dr. Geo. W. Harrison, Ashland; Dr. J. 
Henry McNeel, Fond du Lac. 

WYOMING. 

Has no state board of health, the matter being left to the cities, some of 
which have such bodies appointed by ordinance. 

During the legislative session of 1895, a bill was introduced creating a state 
board of health, which was killed in the committee. 



SANITARY ASSOCIATIONS. 



CALIFORNIA. 



State Sanitary Convention is held under the auspices of the State Board of 
Health. 

Dr. C. W. Nutting, Siskiyou Co., President; Dr. C. L. Bard, Ventura, Vice-Presi- 
dent; J. T. McLean, Alamed, 2nd; Dr. Winslow Anderson, San Francisco, 
Secretary, 

THE ILLINOIS STATE BOARD OF HEALTH AUXILIABT SANITARY A880CIATON. 

Organized May, 1894; holds its meetings annually in May. 
Dr. J. W. Scott, Springfield, Secretary, 

IOWA PUBLIC HEALTH ASSOCIATION. 

Prof. Floyd Davis, Ph. D., DesMoines, President; Dr. J. M. Emmert, Atlantic, 
IXrst Vice-President; Dr. I. S. Bigelow, Dubuque, ^Second Vice-President; Dr. 
P. J. Fullerton, Waterloo, Secretary and Treasurer, 
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Executive Committee: the above named officers and Dr. F. S. Thomag, Coun- 
cil Bluffs; Col. J. P. Donahue, Davenport; Dr. J. F. Kennedy, DeaMoines; 
Dr. Paschal Davis, Keokuk; Dr. G. H. Hill, Independence; Dr. E. H. Carter, 
Des Moines. 

MASSACHUSETTS ASSOCIATION OF BOABDS OF HEALTH. 

Dr. H. P. Walcott, Cambridge, President; Dr. S. H. Durgin, Boston, FirH Vice- 
President; Dr. S. W. Abbott, Wakefield, Second Vice-President; Dr. Edwin 
Farnham, Cambridge, Secretary; Dr. James B. Field, Lowell, Treasurer, 

THE NEW JERSEY SANTTABT ASSOCIATION. 

Dr. David C.English, Now Brunswick, President; Shippen Wallace, Ph. D., Bur- 
lington, First Vice-President; James Owen, C. E., Montclair, Second Vice- 
President; Dr. Daniel Strock, Camden, Recording Secretary; Professor J. M. 
Watson, Elizabeth, Corresponding Secretary; Geo. W. Howell, C. E., Mor- 
ristown. Treasurer, 

THE STATE ASSOCIATED HEALTH AUTHOBITIES OF PENNSYLVANIA. 

His Excellency, Daniel H. Hastings, governor of Pennsylvania, ex-offlcio Presi- 
dent; Crosby Gray, Pittsburgh, First Vice-President; Dr. J. S. Hunt, Easton, 
Second Vice-President; A.M. Sloan, Esq., Greensburg, Third Vice-President; 
Dr. Wm. B. Atkinson, 1400 Pine Street, Philadelphia, Secretary; Jesse C. 
Green, D. D. S., West Chester, TYeasurer, 

Executive Committee: Dr. Benjamin Lee, Philadelphia; C. P. Weaver, NoiTi»- 
town; Dr. A. H. Halberstadt, Pottsville; Dr. J. G. Shoemaker, Phoenixville; 
J. A. McLaughlin, Allegheny; the president and secretary, ex officio, 

EXECUTIVE HEALTH OFFICEBS' ASSOCIATION OF ONTABIO. 

Willis Chipman, C.E., Toronto; Dr. R. Carney, Windsor; Alan MacDougal, C.E., 
Toronto; Dr. Allan Cameron, Owen Sound; Dr. S. Stewart, Thamesvilla; 
Dr. E. E. Kitchen, St. George; Dr. J. J. Cassidy, Toronto; Dr. Francis Rae, 
Oshawa; Dr. C. McDonald, Tilsonburg; E. Jackson, Tilsonburg; Dr. Peter 
H. Bryce, Toronto; Dr. F. H. Mitchell, Delaware; Dr. T. L. McRitchie, 
Harwich; Dr. William R. Hall, Chatham; Dr. Harry E. Yaux, Brockville; 
Dr. J. D. Macdonald, Hamilton; Dr. Robt. Paul, Delaware; Dr. James H. 
Duncan, Chatham; A. H. White, Chatham; Dr. W. R. Nichols, Baden; Dr. 
David J. Minchin, Berlin; Dr. Charles Sheard, Toronto; Dr. T. Y. Hutchin- 
son, London; Dr. W. J. Coventry, Windsor; Dr. J. B. Lundy, Preston; Dr. 
D. P. Bogart, Whitby; J. Deamess, London; Dr. M. McCrimmon, Palermo; 
Dr. W. W. Hay, Wallaceburg; Dr. Greorge T. McKeough, Chatham; Dr. J. 
A. McLeay, Watford; Dr. Chas. Chamberlain, Leamington; Dr. C. B. Lang- 
ford, Blenheim. 



2 PRESIDENTS ADDRESS. 

In 1859, when I was a youth, as you may well know, I was visiting the 
city of St. Joseph, Mo., and I there beheld such a sight as I have not 
witnessed since, I saw the immense trains returning from Pike's !Peak 
and Colorado, and perhaps- from Denver, and such a dejected, disap- 
pointed body of men I had never seen. You remember possibly the 
famous motto emblazoned on the covers of many of the wagons, ^'To 
Pike's Peak or Bust." 

I thought at the time that they had failed to reach their destination 
but had little doubt about the alternative. From the immense number of 
them I thought they had all returned, but I am now convinced that many 
did not, and have found more than they looked for. 

I must desist from this line of thought for the association does not 
permit its influence to be used for the booming of any local interests. 

I beg leave to express the thanks of the association to the people of 
Denver for your interest in our work as evidenced by your kind invi- 
tation to meet in your city, by your generous and unbounded hospitality, 
and by your presence in such numbers this evening. I extend to you 
a cordial invitation to be present at these sessions and will promise that 
you will find much to interest any one who is enlisted in any way for the 
betterment of his kind. 

You are already well informed as to the advantages that accrue from 
well-directed sanitary effort. You have had a valuable object lesson in 
a fifty per cent, reduction in the death rate in your city in the last five 
years. Our association is largely educational and almost invariably an 
impetus is given to sanitary work in the cities an(} states in which we 
meet. We stir up your minds by way of remembrance if nothing more. 

Members of the association : We are met under the most favorable 
auspices. Everything conduces towards a pleasant and profitable meet- 
ing. 

No great or alarming epidemics have prevailed within our borders. 

Mutterings of the dread march of cholera come to our ears from the 
Orient but by way of the Golden Gate. It is to be hoped that the effi- 
cient forces of California, supplemented, if need be, by the general gov- 
ernment, will be able to successfully resist any occupation of our territory. 

In this connection I would urge the association to redouble its diligence 
in its effort to have established a department of health for the government 
of the United States. 

It seems incomprehensible that those concerned with legislation are 
about the only ones who cannot be brought to a realization of this the 
highest demand of statesmanship, namely, a proper care and regard for 
the public health. Gladstone styles it the highest office of statesmanship. 
A well-equipped health department in the government of the United States 
would be a great power for good. It is a necessity for the most successful 
management of maritime quarantine. Under the advanced ideas of sani- 
tation, quarantine is no longer a detention of forty days. 
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has been made. I hope the Association will see fit to foster this coopera- 
tive work until success complete shall crown the effort of your com- 
mittee. 

I beg leave to call the attention of the Association to an experience as 
your chief officer. In my correspondence with the representative men 
of the Association, I find many of the college men were unable to avail 
themselves of the privilege of attendance at this meeting on account of 
their professional duties. These men can attend better in the month of 
September, or later, after the session is well under way. Some attention 
should be given to this subject, for we lose the aid of some of our best men. 

The great question of the day for sanitarians, it seems to me, is that 
of immunity. The possibilities in this direction may exceed our wildest 
imaginings. What seemed but a dream to us only a few years ago may 
now be accomplished. We are in the midst of a great revolution in the 
management of disease. We are day by day arriving at more definite 
knowledge concerning the essential nature of disease processes, and are 
cultivating more closely the field of causation. This is, perhaps, the 
most important department of medicine. Management of disease must 
become more rational and more efficient as we advance in the knowledge. 
Unfortunately nothing in recent discovery rivals vaccination. Here we 
have absolute demonstration so oft repeated and so clear that those only 
can doubt who will not to believe. 

It will be fit for this Association to perfect its plans for some memorial 
celebration of the discovery of the immortal Jenner. I know of no better 
way than that a suitable committee should prepare a report for our next 
session which shall ably set forth the perfection of the immunity from 
small-pox by vaccination, and under proper restrictions its absolute 
safety. No single discovery of any age has saved so many lives nor 
mitigated so much of human suffering as has this of Jenner. We must 
acknowledge that many of us have become too neglectful of its advan- 
tages, and now many communities have a large number of people who 
are not immune. But little attention is paid to vaccination until a case 
of small-pox occurs, and it is then found that the danger is much greater 
than it ought to be because so many persons have not been vaccinated. 
Small-pox ought to be regarded as a disgrace to the city, town, or country 
in which it occurs. Many reasons, however, may prevent beside mere 
negligence. It may be that compulsory vaccination laws have in some 
instances stimulated the resistance of the ignorant, who imagine, or have 
been taught by designing ones, that it is better to suffer the ills of small- 
pox than fly to those they know not of. 

Let this report set forth in proper manner the blessings of vaccination, 
and at the same time demonstrate its safety, and it will be a fitting 
memorial to Jenner and bring safety to thousands of people, who will 
be vaccinated because of the public attention to the subject by this 
means. Small-pox ought to be blotted off the face of the earth, and 
could be in less than a generation. 
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the same circumstances. These and many other questions are yet sub- 
jective, but I have confidence that all obstacles will be overcome and 
that finally it will be well with serum immunity. It is also urged against 
it that the exemption is for a limited period of time. It should be remem- 
bered that an attack of some of these diseases does not exempt for any 
but a limited period. We cannot reasonably expect the immunity from 
serum to last longer than it would from an attack of the disease. Else- 
where I had occasion to say that we do not hesitate to secure for our 
patients the prophylactic influence of the salts of quinia because, for- 
sooth, you cannot secure exemption from malaria for all time by the 
administration of these salts for one season. 

Ladies and gentlemen, I have satisfaction in saying that I have read 
to you the shortest, if not the best, presidential address ever delivered 
to the American Public Health Association. 



. • 



ADDRESS. 

By Hon. T. S. McMURRAY, Mayor of Denver. 

Mr. President and Members of the American Public Health 
Association, Ladies and Gentlemen: 

The pleasant duty devolves upon me to welcome you to the city of 
Denver, whose chief executive I have the honor to be. You are welcomed 
each one individually, as we welcome all who come to see us. You are 
also welcome in your collective capacity, because that which brings you 
here is something which demands the attention of all thoughtful men and 
women. The question of the health of a community or communities is 
one which in importance overshadows everything else that may come 
before us. Away back in the early days of the history of our race, the 
first bom of man asked a question which has reverberated down the ages 
from that time until now, "Am I my brother's keeper ? " That question 
is answered, and we are asking ourselves that question and are being 
continually called upon to answer that we are our brother's keeper in so 
far as it is within our power to guard the life and health of those around 
us. It devolves upon us to exercise all the powers that may be in us to 
accomplish that desirable thing. And so as members of this health asso- 
ciation, devoted to the science of sanitation, you have met to consider all 
those questions which go to guard the health of any community. You are 
met together to talk over these questions, and you have one of the most 
important themes that can come before any body of men, namely, the 
health of the people. 

As executive officers of a city, we are interested in the carrying on of 
philanthropic work. Your highest aims are to make our cities healthful, 
to lower the death rate, and above all things to alleviate human suffering. 
I need not tell you that human life stands preeminent, and so, if in the 
course of your discussions or deliberations you are able to bring into 
operation something that will save one human life in each community 
from which you come, your meeting will not have been in vain. What- 
ever may be the different lines on which you operate, whether it be for 
the prevention of the contagious diseases that sweep over our land in 
epidemic form and carry away thousands in their march, or whether it be 
the ordinary course of life, you are doing that which is best for the wel- 
fare of those who are around you. We trust that your short sojourn here 
will be pleasant and profitable, and I am sure that your deliberations will 
be very interesting to the public. As you discuss the great questions that 
come before you, we ask you to bear in mind the importance of a welcome 
to this city; we trust that you will have a pleasant time while you are 



REMARKS. 
By Rkv. chancellor McDOWELL, of Denver. 

Gentlemen : — I was kindly asked by my friend, Dr. Henry Sewall, 
chairman of the local committee of arrangements, to add a few words to 
what has already been said by the executive officers of the state and city. 
Usually, I do whatever the doctor says. I am afraid that this public 
health business has caused a great many of us to feel uncomfortable. 
Indeed, I am afraid to start out on the street for fear I will meet a microbe 
with a club, and it would be more agreeable if we did not have to dodge 
microbes all the time. We are told that there are microbes in what we 
eat, drink, and wear. They are present everywhere. It is no longer safe 
to go into a house or go out of one. It is no longer safe to ride in a 
street car or to walk, just because physicians have told us that in every 
community these microbes are let loose, and there seem to be but two 
things to do. One is to give the public health the right of way in the 
interest of public safety. If there is anything lacking in the way of l^;al 
restraint in this matter of health, then the executives of our cities should 
see that such a want is immediately supplied. 

I was brought up under Thomas Jefferson's principles, and I am as 
firm a believer in the principles of personal liberty as any man needs be ; 
but there comes a time in this matter of public health when personal liberty 
needs not only a small amount of personal restraint in the interest of the 
public health, but of the welfare of the public. The familiar legend 
should be put in our street cars, " Do not spit on the floor, especially if 
you are a consumptive." Here is a man by my side, for instance, who 
tells the health officer that he will spit where he pleases. I do not sug- 
gest violent measures, but there are two things open, and one is the gov- 
ernor should have power to call out the militia in reference to all such 
men, or they should have the hose turned on them by the fire department 
I mean to say just this, that there should be some means devised where per- 
sonal liberty shall not conflict for the sake of the larger liberty or freedom 
which we all desire — that freedom from danger, disease, and death which 
our health officers ought to be empowered to secure for us. 

If I had my way I would take this entire matter of the public health out 
of politics, for fear the health business itself becomes infected with germs. 
The business of caring for the public health in any community devolves 
upon the health officers. Talk about disease being contagious : Some-one 
has said, " Why did not God Almighty make health contagious ? " With 
all deference to this remark, I will say that God Almighty did make 
health contagious. Nobody can clean up his front yard without compell- 
ing other people to do so. My neighbor cleaned out his gutter last 



REPORT OF THE COMMITTEE ON ANIMAL DISEASES 
AND ANIMAL FOODS.— NECESSITY FOR 
CO-OPERATION IN THE INSPEC- 
TION OF MEATS.^ 

BY D. E. SALMON, D. V. M., Chairman of the Committek. 

The more we investigate the diseases of animals ; the more we observe 
the condition in which meat producing animals arrive at our great stock- 
yards ; and the more we learn of the principles upon which abattoirs are 
operated, the more positive becomes our conviction of the necessity for a 
rigid system of meat inspection. 

From the point of view of the American consumer, the inspection of 
meat is not yet in a satisfactory condition. We have a federal meat 
inspection and a municipal meat inspection, each independent of the 
other, each conducted on different principles, and where the two acci- 
dentally come in contact there has oftener been friction and antagonism 
than friendliness and cooperation. Every member of this Association 
must feel that such a condition of affairs is radically wrong, and that it 
should be at once done away with, and a cordial, active, and efficient plan 
of cooperation established. 

The American Public Health Association embraces within its member- 
ship nearly, if not quite, all the officials whose assistance is required to 
bring about this great reform. Municipal inspection can never properly 
protect consumers until it has the assistance which can be rendered by 
the federal government through its men, its money, and its jurisdiction 
over inter-state commerce. Federal inspection is equally lacking, because 
it cannot touch meat unless it is found in the channels of inter-state com- 
merce, and even then, under the statutes now in force, the condemned 
meat may be sold for local consumption. As sanitarians we need to com- 
bine our forces, and so adjust them that the weak parts of one may be 
corrected by proper adjustment with the strong parts of the other. 

Your committee does not hesitate to invite your attention to this sub- 
ject, as the most serious and important of all the questions which have 
come before it since its last report was made. We appreciate that it is a 
delicate matter to handle — that to go into details unduly would suggest 
a charge of sensationalism, and might unnecessarily injure legitimate 
trade, while in avoiding these we may fail to make as strong an impres- 
sion as is desirable. It is hoped that a conservative presentation of the 
subject will secure the sympathy and interest of the members of this great 
organization. 

* Presented at the Denver Meeting. 
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The act of congress under which the federal inspection is conducted, 
provides for an inspection prior to slaughter of all cattle, sheep, and hogs 
the carcasses or products of which are to be transported and sold for 
human consumption in any other state or territory, or the District of 
Columbia. It is made unlawful for any person to transport from one 
state into another, either the carcasses or the food products of any of the 
animals named which have been examined and declared unsound or 
diseased. 

TTiere is nothing in this law, however, which prevents the owner from 
selling the condemned animals to be slaughtered for local consumption, 
or which interferes with their shipment to any other part of the country. 

It must be evident that an animal which is not in proper condition to 
be slaughtered to produce meat for the inter-state trade is not in proper 
condition to be slaughtered for local consumption ; nor is the condition 
of the animal likely to be improved by shipment to some other town or 
city either in the same or in another state. With proper cooperation, an 
animal condemned by the federal inspectors could not be slaughtered in 
the same city and the meat sold for local consumption, and if shipped to 
some other place, the health authorities, promptly notified, would be ready 
to take charge of it on its arrival. 

The federal inspection does not make the task of the local health 
boards lighter than heretofore ; on the contrary, it is made more arduous, 
and this fact should be clearly understood. Hie tendency is to slaughter 
condemned animals for local consumption, or to ship those which are 
likely to be condemned, to cities where there has been no federal inspec- 
tion established. This withdraws animals, unfit for food, from slaughter 
for the inter-state trade, and puts them upon the local market. To pro- 
tect this local market we must rely entirely upon the local boards. 

It is possible for the same thing to occur with condemned meat as with 
condemned animals. The federal law allows this meat, no matter how 
dangerous it may be, to be sold locally for human food. The regulations 
of the Department of Agriculture have been drawn, however, with the 
idea of restricting as much as possible such sale of condemned meat. 
These regulations provide that in those cases where the owners of con- 
demned carcasses do not consent to tank them, that such carcasses shall 
be branded with the word condemned, that a record shall be kept of 
theii kind and weight, that they shall be removed from the packing house, 
and that the firm or corporation owning them, shall make a sworn state- 
ment monthly in detail, showing to whom sold, whether for consumption, 
for food or otherwise, with what knowledge if any by the purchasers of 
their condemnation, and whether before their sale their condition had been 
altered by cooking or in any other way. This was considered a neces. 
sary regulation to prevent the shipment of condemned meats to other 
states, but its effect will undoubtedly be to largely prevent the sale of 
such meats for human food by responsible firms. One firm, only, has 
taken advantage of this privilege of selling condemned meat locally and 
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has thus disposed of a number of carcasses rejected on account of 
pregnancy. 

Under the federal inspection all animals and meats affected as follows 
are condemned: i. Hog cholera; 2. Swine plague; 3. Anthrax; 4. 
Rabies; 5. Malignant epizootic catarrh ; 6. Pyaemia and septicaemia ; 7. 
Mange or scab in advanced stages ; 8. Advanced stages of actinomycosis, 
or lumpy-jaw ; 9. Inflammation of the lungs, intestines, or the peritoneum ; 
10. Texas fever; 11. Extensive or generalized tuberculosis; 12. Animals 
in an advanced state of pregnancy, or which have recently given birth ^to 
young; 13. Any disease or injury causing elevation of temperature or 
affecting the system of the animal to a degree which would make the 
flesh unfit for food. 

For the above conditions the entire carcass is condemned. In addi- 
tion to this any organ or part of a carcass which is badly bruised or 
affected by tuberculosis, actinomycosis, cancer, abscess, suppurating sore, 
or tape worm cysts must be condemned. 

Considering that the inspection has only recently been inaugurated, 
this list of causes for condemnation is as comprehensive as should be 
expected. There are some, however, who criticise the inspection for being 
too rigid, and others who are equally positive that it is not rigid enough. 
Your committee is of the opinion that, in the present condition of the 
inspection service, it is wise to avoid extremes, and that it is more 
important to secure the rapid and unimpeded extension of this inspection 
to all parts of the country, where animals are slaughtered for the inter- 
state trade, than it is to make the inspection more severe and onerous in 
places where it is now in effect. 

The difficulty in the way of a uniform system and cooperation between 
the federal and local authorities is not that the regulations of the former 
are too lax, but is found in the indisposition of the latter to enforce or 
assist in enforcing a systematic inspection. There may be a few cities to 
which this statement does not apply, but they are very few. This lack of 
systematic local inspection is no doubt for the most part due to lack of 
funds. In cities where the federal inspection is established great bene- 
fits could be secured from this without increased expenditures by making 
it a punishable offense to sell the condemned meat, or to slaughter the 
condemned animals, and sell their products for human food. A few con- 
victions would break up this practice. 

There should, however, be an increased force of meat inspectors in 
most cities. Small slaughter houses which do a strictly local business and 
which are in the hands of unprincipled parties are too numerous, and all 
such should have the strictest supervision. To reach these it is neces- 
sary that there should be inspection at all abattoirs. When animals are 
condemned as unfit to be slaughtered for the inter-state trade, there should 
be no avenue left open by which they may reach the consumer ; nor should 
the shipper of stock be able to avoid inspection by shipping to one place 
rather than another. 
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Too often the local inspection takes cognizance of but a few conditions. 
Lumpy-jaw cattle and badly injured animals are severely dealt with, but 
how many hogs are condemned for cholera ? how many sheep for scab t 
how many cattle and hogs for tuberculosis ? how many animals for preg- 
nancy or parturition? how many for metritis, peritonitis, septicaemia, 
pyaemia, and other conditions equally loathsome and dangerous to the 
consumer ? There should be severe penalties imposed upon any who are 
reckless enough to sell to innocent purchasers, the meat of animals in 
such conditions, and there should be in addition the safe-guard of a rigid 
inspection. 

Your committee does not consider it practicable, at least for the pres- 
ent, to undertake to protect consumers from trichinous pork by micro- 
scopic inspection. The federal trichinae inspection has been a commer- 
cial inspection, made with the purpose of placing American pork in cer- 
tain markets which require such an inspection, but not with any idea of 
..protecting American consumers. To microscopically examine every car 
cass in this country would be a tremendous undertaking, and would 
require an enormous expenditure. There are about thirty million hogs 
slaughtered in the United States annually. If these could be inspected 
for six cents each the total cost would be $1,800,000. The loss to the 
trade from condemned carcasses would be much greater than this. Even 
then, trichinosis in people would not be prevented and it is not certain 
that the number of cases would be reduced. It is impossible to find all 
the trichinous carcasses by any method yet devised. This is not accom> 
plished in Germany where microscopic inspection has been established 
for a long time, and where a most searching examination is made. The 
effect of a general microscopic inspection would be to establish a feeling 
of security, leading to greater consumption of raw and underdone pork, 
and the few carcasses in which the trichinae escaped detection would 
cause more infections than the same number do now. Is it not much 
better to teach our citizens the necessity of thoroughly cooking pork, and 
thus protecting themselves more efficiently than they can be protected by 
any system of inspection ? 

As horses have become of less value than heretofore, establishments 
for the slaughter of these animals are beginning to operate in different 
parts of the country. It is not our purpose to discuss the relative whole- 
someness of bovine and equine flesh as articles of diet, but we assume 
that if inspection is an important means of protecting the consumer of 
beef, this precaution is even more essential to guard consumers from the 
dangers that may be concealed in horse-flesh. 

One of the most common and incurable diseases of horses is known as 
glanders. It is communicable to man and in him is a most loathsome 
and fatal malady. The presence of this one disease of horses in all parts 
of the country, is a sufficient reason for forbidding the slaughter of these 
animals with a view of selling their flesh for human food unless they are 
inspected before and at the time of slaughter by competent veterinary 
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inspectors. But an additional reason for inspection is the well-known fact 
that it is generally broken down and diseased, rather than sound and 
healthy, horses which are used for this purpose. 

Unfortunately, the federal inspection is limited by the statutes to cat- 
tle, sheep, and swine, and cannot properly be extended to horses. Their 
flesh may consequently be prepared, shipped, and sold without inspection 
and without the violation of such laws. Our sanitary authorities owe it 
to the public, however, that this meat be sold for what it really is, viz., 
uninspected horse-flesh. 

The secretary of agriculture has recently made an order requiring all 
meat shipped abroad to be either inspected or plainly marked to indicate 
the species of animal from which it is produced. This is done under the 
law which authorizes the inspection of all exported beef. A similar 
requirement might be made for meat shipped from one state to another, 
but would only be a protection in case the local health officers co5perated 
with the inspection service of the general government Otherwise, the 
marks would be removed before the meat was sold and it would then, as 
now, be sold to the consumer as the flesh of the ox. 

Your committee asks attention to these several points not because they 
are new or unknown, but because they demonstrate the importance of an 
extension of active sanitary work to guard consumers from the dangers 
of unwholesome meat. The establishment and extension of the federal 
meat inspection make co5peration feasible, and present the only prac- 
ticable means of securing a thorough and efficient system of meat inspec- 
tion. In our opinion the subject is a timely one and should receive imme- 
diate consideration from boards of health in all parts of the United 
States. 

DISCUSSION ON THE REPORT OF THE COMMITTEE UPON ANIMAL DISEASES 

AND ANIMAL FOODS. 

Dr. p. H. Bailhache, of New York. — I merely wish to remark that 
the inter-state law spoken of was drawn as close as it could be for the 
protection of local sanitation of domestic animals, but under our form 
of government it was found impossible for the federal government to 
step into any state or town and undertake to say what meat shall be 
slaughtered until the cattle were thoroughly inspected. It is only with 
reference to the transportation from one point to another that the gov- 
ernment has any right to do anything. 

Dr. Carl Weidner, of Louisville, Ky. — I simply rise to take exception 
to one remark in the report. I cannot endorse the statement that the 
inspection of pork for trichina is entirely inadequate or useless. I think 
that the consumption of all trichinous meat ought to be prohibited, as 
much as possible, still it has been sold for years and years. While it is 
our duty to instruct the public, it is also our duty to protect the people, 
to urge and demand a rigid inspection of pork, and I am sure by so 
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doing we will detect trichinae in a great many instances, and point out 
that the sellers of such infected meat are liable. 

Dr. C. N. Hewitt, of Red Wing, Minn. — Being associated with Dr. 
Salmon more or less, I wish to say a word or two in reference to this 
matter from the standpoint of a health officer. Dr. Salmon assumes that 
nothing is being done except by himself and the local anthorities who 
are in sympathy with him. For the past three years he has been supply- 
ing the state board of health of Minnesota with tuberculin and mallein, 
and these agents have been used in large quantities by the local depart- 
ments of health for the detection of tuberculosis and glanders. Over 
one thousand animals, suspected of tuberculosis, were tested by the use 
of tuberculin under the direction of our state board of health. Inspec- 
tion between the state and the nation can be easily arranged, if the 
national and state authorities are faithful. We do not have any difficulty 
in getting the cooperation of Dr. Salmon and his department and we 
cooperate with him. We can avail ourselves of his services, and his 
recommendation is to do so. It is the practical way to solve the problem. 
It is successful, so far as we have gone, and I hope ihy brethren of the 
other states will try to do the same. 

Dr. J. J. KiNYOUN, of Washington, D. C— I rise to say one or two 
words. While endorsing in the main the report of the committee, of 
which Dr. Salmon is chairman, in regard to inspection of infected meats, 
I do not believe there is enough emphasis laid upon the subject of tuber- 
culous meat, either in the bovine or in the swine species. If we will 
carefully read the report of the British commission on tuberculosis 
I think we will come to the same conclusion as that advanced by Dr. 
Salmon, that while in the greater number of cases we can detect tuber- 
culosis by the tuberculous glands, we cannot be sure that by excluding 
certain parts infected with tuberculosis, we can exclude all the tubercle 
bacilli in that class. Even in the animal, where only glands are infected, 
the carcasses are dangerous and should be destroyed, and as long as we 
shut our eyes to the conditions, as set forth by the bureau of animal 
industry, we are going to invite tuberculosis through infected meat. 

Dr. H. N. Avery, of Minneapolis, Minn. — In relation to this matter 
of detecting tuberculous meat in cattle, and also the detection of svdne 
fever and cholera in hogs, it seems to me that nothing but inspection by 
local health officers can ever prevent the consumption of these meats. 
For instance, you might have state or national inspection, but here are a 
great many farmers scattered over the country who are raising hogs with 
either hog cholera or swine fever. If they notice the swine are weak in 
the legs, what do they do ? They slaughter them and bring them to the 
local market for sale. How are the national inspectors going to detect 
it ? Therefore, it seems to me nothing short of local inspection by the 
health officers or by the meat inspectors of municipalities should be 
instituted in order to be able to detect this meat. 
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In regard to tuberculosis in cattle, I think probably that Minnesota has 
had as much experience as, if not more than, any other state in the Union. 
Dr. Hewitt has been active for the last ten or fifteen years in this matter- 
and Minneapolis has within the last sixty days tested nearly 500 head of 
milch cows for tuberculosis, and there is only one way to eradicate this 
disease from the human family. We all know that tuberculosis is com- 
municated from one person to another in three ways : (i) By the sputa, 
(2) milk of cows, and (3) the cheese and butter that may be produced. 
The only way to eradicate the disease is by the tuberculin test, which is 
the only infallible one, and nine times out of ten you will detect it in 
animals. 



THE MICROSCOPICAL DIAGNOSIS OF DIPHTHERIA BY A 

NEW STAINING METHOD.^ 

By H. C. crouch, M. D., of Colorado Springs, Col. 

The diagnosis of diphtheria by the microscopic examination of cover- 
glass preparations from the membrane is admittedly imperfect. By the 
ordinary method, we are obliged to rely upon the occurrence in large 
numbers on almost pure cultures of bacilli having certain morphological 
peculiarities, which, however, are not sufficient to distinguish them from 
other bacilli found in the mouth, if such are present in any quantity. A 
method which would give a specific stain, as with the tubercle bacilli, 
would evidently be of the greatest importance. Such a stain has not yet 
been found. Fortunately it is not necessary to have a stain so specific 
as to detect single diphtheria bacilli, for they are invariably present in a 
certain quantity if present at all. A method which will detect certain of 
them with some degree of certainty would be sufficient in most cases, and 
such a method, it seems to me, I have found. At least, if used with the 
proper precautions, and with sufficient skill, I believe from my experience 
with a large number of cases that this method will suffice to determine 
the diagnosis in a very large percentage of cases. 

The diphtheria bacillus as seen in preparations from cultures consists 
of bacilli of varying sizes, the larger ones particularly presenting charac- 
teristic features in the way of club-shaped ends, and irregular staining, 
but all forms showing a tendency to the alternation of deeply and lightly 
stained portions. In addition to this and distinct from it, are certain 
round or oval bodies, which may be made apparent by certain methods, 
the existence of which was brought to our attention by Babes, Neiser, 
and Ernst. The method pursued by the latter was to stain strongly with 
hot methylene blue, and follow this with Bismarck J)rown. These bodies 
would be blue, the rest of the bacillus being brown. 

I have been investigating the feasibility of employing this peculiarity 
of the diphtheria bacillus to differentiate it from other bacilli found in 
the mouth, and with a degree of success beyond expectation. I have 
found likewise simpler methods of staining, and peculiarities which I 
believe to have escaped attention hitherto. 

If a fresh serum culture is stained momentarily with a one per cent, 
solution of methyl green it is often possible to bring out these bodies 
without further treatment. Treated thus they have the peculiarity of red- 
dish granules in a faintly green bacillus, usually one at each end. By 
staining with methyl green more strongly and following with methylene 
blue, blue bacilli with red dots resembling spores will be seen. These 

'Presented at the Denver meeting. 
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bodies have, apparently, a peculiar affinity for methyl green, with which 
they enter in a chemical combination, resulting in change of color from 
green to red. I have consequently employed methyl green for their 
detection. By adding other colors the penetration of the methyl green 
may be increased, and a double stain obtained immediately. I have 
found dahlia most useful, and employ in the following proportions : i 
part of one per cent, dahlia in water, 5 parts one per cent, methyl green, 
4 parts water. If either color predominates in the stain too decidedly, 
the other color is cautiously added until the desired result as tested on 
the bacilli from a culture is obtained. The stain works instantaneously, 
and if too deep the effect is not obtained. In such a case the cover- 
glass may be treated quickly with Bismarck brown, which replaces the 
dahlia in the body of the bacillus, leaving the bodies described standing 
out in contrast. 

I have tested this method on a large number of cases during the last 
six or eight months, and have never failed to find the result of the culture 
positive where I found these forms present in the cover-glass examina- 
tion. In one case where I had diagnosed diphtheria, the first culture was 
unsuccessful, but the second culture which I had taken confirmed the diag- 
nosis, which fact seems to me to indicate that the direct examination 
should always have its place in addition to the culture. 

These bodies I do not consider to have any connection with spores, in 
spite of their superficial resemblance. They are found in the greatest 
numbers in young, freshly growing cultures, and are much less 
abundant in older cultures. They may be readily detected in 
cultures only a few hours old, and thus made use of to confirm 
a diagnosis earlier than the full development of the culture. TTiat 
they are not degenerative forms is evident from the same considerations. 
I incline to attribute a nuclear nature to them, and propose the name 
nucloid bodies. They are evidently connected with the active growth, 
and are absent in the resting forms, suggesting thus the resemblance 
with indirect cell division. Being particularly abundant during the 
earlier and more rapid growth they are readily found in the earlier stages 
of the disease, and from the ease with which they may be brought out 
they acquire, it seems to me, a very great practical importance in the 
microscopical diagnosis of diphtheria. 

DISCUSSION ON DR. CROUCHES PAPER. 

Dr. Charles V. Chapin, of Providence, R. I. — I would ask Dr. Crouch 
in what proportion of cases he has detected the presence of the diphtheria 
bacillus by the method he has detailed. 

Dr. Crouch. — I have detected its presence in something over eighty 
per cent, of the cases, as confirmed by cultures ; that is to say, I have 
been successful in making diagnoses in eighty per cent, of the cases. 

Dr. J. J. KiNYOUN, of Washington, D. C. — I have had some experience 



THE MISSISSIPPI RIVER AS A SEWER. 
By JOSIAH HARTZELL, Ph. D., Canton, O. 

The subject under review suggests some observations ; first in regard to 
certain vexations arising from river pollution in the several states of the 
United States ; second, the present status of the same ; third, possibili- 
ties in the future ; fourth, remedies. 

A community afflicted by an outbreak of disease appeals for assistance 
to the state board of health. If the disease is due to unsanitary condi- 
tions existing within a territorial area over which the state board has 
control, the causes of complaint are sought after, and, when found, are 
abolished. But if the outbreak is due to causes emanating from a terri- 
tory outside the boundary of the state, the aspects of the case are 
changed in a very important particular. It is to complications of this 
character, arising from a divided political control of territory, that I wish 
to ask your attention. 

A convenient illustration is found in the action of the Ohio legislature, 
as shown by the following, copied from the proceedings of that body, 
April 8, 1 89 1 : 

Whereas, the water supply of the towns and cities of the state bordering on the 
Ohio river is rendered impure and unhealthful by the sewerage and excreta emptied 
into the streams from the numerous cities upon both sides of the river, and 

Whereas, in consequence of this pollution, a scourge of diphtheria and tjrphoid 
fever has swept over many of our cities in eastern Ohio, resulting in much sickness, 
therefore, be it 

Resolved by the General Assembly of the State of Ohio, That the State Board of Health 
be requested to prepare a report to be submitted to the General Assembly as to the 
source of greatest danger from the causes above recited, and also what investigation 
would be required and what action should be taken in order to secure a purer water sup- 
ply for the people of the river counties. 

The Ohio board had already investigated a number of epidemics that had 
occurred in river towns and cities. The causes of these had been 
traced to polluted water supplies, the pollution having been derived 
partly from Ohio territory, and partly from cities above, and on the other 
side of the Ohio river. Intra-territorial sources of contamination were 
promptly suppressed. 

The secretary of the board was directed to correspond with the secre- 
taries of the state boards of health of Pennsylvania, West Virginia, and 
Kentucky, with a view to arranging for a joint meeting to discuss the 
question of pollution of the Ohio river and its prevention. Correspon- 
dence and meetings ensued, but the evil, the divided control, the variety 
of method where there is any method, these remain. The situation can- 
not be remedied by correspondence and meetings. With the increase in 
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urban populations, and the added drainage of cities, the rivers become 
filthier year after year. 

The features of Ohio history, thus briefly alluded to, have, to a greater 
or less degree, characterized other states constituting parts of the great 
Mississippi basin. The Mississippi bisects this basin, receiving into itself 
600 affluents which drain a water-shed area of 1,257,545 square miles. 
The coast line of the river and its navigable tributaries exceed 32,000 
miles. These waters penetrate regions from which one third of the ara- 
ble and other industrial products of the United States could be shipped 
to all parts of the globe. 

The average slope of eastern rivers towards the Mississippi is three 
inches to the mile, of western rivers six inches. The fall from Cairo to 
the gulf is about two and one-half inches. In pre-glacial times the Gulf 
of Mexico extended north to a point above the mouth of the Ohio, 
having, in this part, much the shape of the Gulf of California of to-day. 
The alluvial lands, which have now taken the place of the open sea, con- 
stitute the garden spot of the earth. They have been brought down from 
hill and mountain, atom by atom, and dropped on the way by the slowly 
moving waters. 

Within the memory of not very old men, it may be said that the waters 
of nearly all these streams were, if not pure, at least generally exempt 
from hurtful pollution. With railroads and the consequent concentration 
of people in towns and cities, the increase of water defilement has inten- 
sified prodigiously. 

Sewers have as their object the collection and swift removal of city 
wastes. The effluent goes into the nearest available water. It therefore 
happens that sewers which, when rightly constructed, have their warrant 
in the soundest of hygienic impulses, also go concurrently hand in hand 
with the most concentrated form of river pollution, as now generally 
managed. 

It may be said that the drainage of the entire valley must reach the 
river by gravity. While that is conceded, it is also true that the impuri- 
ties reaching the stream through the medium of waters passing over, or 
through, land surfaces, are not apt, either in character or degree, to merit 
the charge of pollution. Impurities derived from vegetation or earthy 
salts have no particular significance, but if these impurities consist of the 
excreta of a dense population it is far otherwise. In addition to excreta, 
other serious forms of pollution do often reach these rivers. In a report 
on garbage disposal made to the American Public Health Association by 
Dr. Kilvington, health officer of Minneapolis, in 1889, this subject is dis- 
cussed. Dr. Kilvington had interpolated the health officers of one hun- 
dred and seventy-five cities. A portion of the data thus obtained is sum- 
marized as follows: 

In the Mississippi river, eight cities alone deposited, during the past 
year, 152,675 tons of garbage, manure, and offal, 108,250 tons of night 
soil, and 3,765 dead animals. 
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Into the Missouri river, four cities alone have cast, in the same twelve- 
month, 36,110 tons of garbage, manure, and offal, 22,400 tons of night- 
soil, and 31,160 dead animals. 

Into the Ohio river, five cities alone dumped, within the same period, 
46,700 tons of garbage, and offal, 21,157 tons of night soil, and 5,100 
dead animals. (The night soil here referred to was derived from privy 
vaults.) 

Recall the fact that a large proportion of these animals have been 
killed because they were suffering from glanders, farcy, hog-cholera, 
hydrophobia, pleuro-pneumonia, and tuberculosis, multiply these figures by 
the lowest possible multiple, and add to this great mass of decomposing 
material some thousands of miles of sewerage discharged into these three 
rivers, and the mind can form some dim conception of the degree of their 
pollution. No theory of self-purification of running water will suffice to 
dwarf the magnitude of this sanitary crime. 

Having thus, most briefly and imperfectly, it is true, alluded to present 
existing conditions, the mind involuntarily busies itself with prognostica- 
tions as to the future of the Father of Waters. If present practices are to 
continue, these would furnish the basis for at least a rational calculation of 
the probabilities affecting the case. Successive enumerations of urban and 
rural populations in the past furnish ratios of increase which, taken as a 
whole, admit of the ascertainment of the degree of potentiality of proba- 
ble contributing factors at stated periods in the future. It may be 
observed that estimates of degree of future river pollution based on 
present methods, and previous rate of increase of population, would give 
a weak result as compared with the facts in the case, because, first, of the 
growing tendency of people to concentrate in cities, and, second, because 
of the great impetus recently given to sanitary works, sewer construction, 
and the prevailing efforts to deliver sewerage in concentrated form. 

The calculation just suggested will not be attempted here. The gen- 
eral topography of the Mississippi water-shed, and its tributaries, its 
climate, soil, minerals, and possible capabilities are well understood. 
This great valley, already the home of a mighty people, is destined to be 
the theatre in which human achievement will one day attain to its point 
of utmost endeavor. Its territory is larger than Central Europe. China's 
400,000,000 of people live within smaller and less fertile limits. The 
civilization of Egypt, which has been the wonder of the world for forty 
centuries, attained its greatness by the cultivation of less than 10,000 
acres of the Nile valley. What shall be said of the Mississippi valley 
with its 800,000,000 of fertile acres, all lying within the temperate zone, 
equally removed from the lazy tropics and the northern ice, naturally favor- 
able in every part to health and long life, to prosperity and happiness ? 

But along with people, in these latter times, comes trouble. People 
have drifted away from the example and injunction of Moses in disposing 
of their wastes. For the most part of a century they have been casting 
it into and befouling the waters of this once glorious system of rivers. 
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farther into the lake until the distance of four miles was reached. Even 
at that distance the water was, at times, found to be polluted. 

An effort was made to improve the condition of the Chicago river by 
locating pumps at a point above the outlets of sewers, and lifting enough 
water into the Illinois and Michigan canal to cause an inward current of 
clean water from the lake. In dry weather the river was slightly improved. 
The pumps were powerless against storm flows which pushed the water 
body of the river out into the lake, defiling it over large areas. The sew- 
age water which was pumped into the canal flowed westward, reaching the 
Illinois river at a point above Joliet where the water level of the river was 
a few feet below the level of Lake Michigan. 

The future welfare of Chicago rendered it imperative that some great 
enterprise be undertaken for the protection of the city's water supply and, 
incidentally, of the public health. That which might have been done fur- 
nishes an interesting subject for speculation. Cities considerably larger 
than Chicago purify all their sewage by various processes, or filter their 
water, or both. Everyone knows what was done. It was decided to exca- 
vate a canal connecting Lake Michigan with the head waters of the Illi- 
nois river. This canal is to be capacious enough to permit the flow, not 
only of the city's sewage, but also of a large volume of lake water. 

A few miles west of Chicago the Des Plaines river, reaching that point 
from the north, bends to the west and runs to Joliet. Thence southward 
the stream is known as the Illinois river. The descending grade in the 
channel, which follows the general course of the Des Plaines, is very small 
the first forty miles. The descent from Joliet to Utica, a distance of sixty 
miles, is about two feet to the mile. In the entire remaining channel of 
the Illinois, 240 miles in length, the fall is thirty feet, about an inch to 
the mile. In the course of the river are many basins favorable to sedi- 
mentation. 

There is no precedent for such a work by a city of the first class. The 
city of Berlin employs its sewage for irrigation and purifies it by absorp- 
tion through land. Paris is introducing the same system. The London 
sewage is moved a distance of twelve miles, is partially purified, and cast 
into the sea at ebb tide. There is really no short cut by which escape 
from measures forced upon older countries, for the conservation of public 
health, can be regarded as permanently possible in America. 

Nor is there any precedent for such disposal in America. A strong 
current washes the frontage of New York and Brooklyn, carrying the 
water body, not in the direction of inhabited districts, but out toward the 
open sea. The Boston sewage is conducted to Deer Island Light, a dis- 
tance of eight miles, and delivered into the open sea. 

More apt parallels, in a sanitary sense, may easily be constructed by 
the imagination as, for example, in supposing the sewage of Berlin car- 
ried to the head waters of the Elbe ; or that of London conducted north- 
wardly through England and Scotland to the sea ; or that of Paris deliv- 
ered into some tributary of the Rhone; or that of New York carried 
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1 10 deaths, all derived from one case, as at Plymouth. If dilution 
enables 5,000 to escape, leaving only one unhappy victim in whose Peyer's 
patches the virulent organism may form a new nidus for the propagation 
and dissemination of its frightful capabilities, ought not such dilution as 
that to be everlastingly condemned ? 

The several states of our national Union constitute one family ; and 
family government is not without its perplexities. All the children do not 
take to education with equal kindness. The big bullies boss it over the 
weak. But that healthful growth which assures future well-being 
demands the adoption and enforcement of salutary restrictions for all, 
and equally for the benefit of all. Uncontrolled lawlessness and heed- 
lessness bring disaster. 

The fever-plagued cities of Western Pennsylvania should change their 
methods. The report of the joint commission of the cities of Pittsburgh 
and Allegheny exposes their sad condition, their unwholesome practices. 
They drink their own sewage. They have made an open sewer of the 
Ohio river. They should purify their sewer streams and filter their 
drinking water. The same course should be pursued by the sewered 
cities of West Virginia and Ohio, and Kentucky, and Indiana, and 
Illinois, and Minnesota, Wisconsin, Iowa, Nebraska, and Missouri. 
Think of the damage done by waste of fertilizers, and of the incompara- 
bly greater damage to physical well-being. It is wrong to convert the 
Mississippi into an open sewer. It is rational to hope and believe that 
these inland streams will be reclaimed and protected from pollution by 
the strong hand of government power. 

But now, while boards of health are seeking remedies from these very 
ills, already grown potent enough to call for, constant vigilance against 
their encroachments, we see this menace from the great city on the lake. 
The added pollution caused by the wastes of more than a million of people 
is to be thrown upon these waters ; upon communities and interests that 
have had no part nor lot in its production, and which were protected 
against it by a natural barrier which it is costing more than a score of 
millions to remove. There is nowhere any record of a crime against 
health that can equal this in fiagrancy. It is wholly out of harmony with 
the enlightened spirit and the best engineering practice of this age. 

The instigating cause, an effort to obtain pure water, cannot be too 
highly commended. That concerns the municipality. Other cities, 
having already many difficulties to cope with, also desire water improve- 
ment. By way of palliation the river cities were assured that the dilution 
of the sewage in lake water would be a sufficient remedy. This claim 
had in certain seasons of the year, a seeming justification by the conduct 
of the greatly diluted sewage lifted from the Chicago river by the Bridge- 
port pumps. That sewage, very small in amount comparatively, had 
been cleaned of its heavier contents by primary sedimentation. The new 
drainage canal is planned to receive the crude sewage effluent. The 
tougher and grosser parts, buoyed up for a time by the ferments of 
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decomposition, especially in the periods of warmer temperature, will float, 
and hug the shore, very much to the latter's disadvantage. 

The effect of other inevitable processes, additional to dilution, deserves 
consideration. The reports of the Mississippi River Commission, 
created by act of congress, June 28, 1879, sufficiently indicate the 
importance of sedimentation as a factor, and as a feature of running 
streams. Following putrefactive changes the solids, during dry times and 
a sluggish flow, settle to the bottom of the upper stream, somewhat to the 
advantage of those below. High water scours out and carries the sewage 
mud downward to the relief of those above. In this manner the accumu- 
lations of a number of months would be swept downward into the Missis- 
sippi in a few days. It would be interesting to know how far down 
stream a water supply should be located in order to be free from contam- 
ination under such conditions. 

The objections to sewage water, under speciflc conditions, shrink some- 
what with lapse of time. Pathogenic, water-borne organisms are much 
shorter lived in sunlight than in the dark. Nitrifying agencies act 
effectively when the exposed water surfaces afford a plentiful supply of 
oxygen. If sewage is immersed in water at a low temperature, and 
occluded by ice from solar and atmospheric modification, its capacity for 
mischief remains indefinitely unchanged. 

The scope of this review does not comprise mention of the technical 
engineering features of drainage enterprises. The relations of sewer 
effluents to health, and to public control, only, are under consider- 
ation. It seems that the people on the Illinois river were awake alike 
to their danger, and to the rights and wrongs of the case. Five and six 
years ago meetings were held in several of the cities. In these meetings 
the cities of Peoria, La Salle, Morris, Ottawa, Peru, Lockport, Seneca, 
Marseilles, and Joliet were fully represented. The drainage scheme was 
denounced by pointed resolutions. Legal measures were instituted and 
carried through to a decision of the state supreme court. Another com- 
mittee, consisting of the mayors of the several cities, endeavored to pre- 
vent legislative sanction of the enabling acts. Their efforts were with- 
out avail. Chicago was too powerful. But the United States is more 
powerful than Chicago. 

The laws of the several states would afford all needed protection if 
they were enforced. Chapter 38, paragraph 277, of the criminal code of 
Illinois reads as follows : '* It is a public nuisance to throw or deposit 
offal or other offensive matter in any water course, lake, pond, etc., . . . 
to corrupt or render unwholesome or impure the water of any spring, 
river, stream, pond, or lake, to the injury or prejudice of others." 

Paragraph 278. "Every such nuisance, when a conviction therefor is 
had in a court of record, may be abated by the sheriff or other proper 
officer, and it shall be no defence to any proceeding under this section 
that the nuisance is erected or continued by virtue or permission of any 
law of this state.'' 
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The language of the Ohio statute is about the same, and its provisions 
are the same. 

The statutes of all the states contain similar provisions. These funda- 
mental laws embody man's innate sense of justice. The language of the 
federal law concerning the navigable waters under governmental juris- 
diction is equally explicit, as witness the following, copied from section 
6 of the River and Harbor Act of the United States, Sept. 19, 1890 : 

" It shall not be lawful to throw, or empty, or suffer to be done, any 
filth, refuse, or other waste of any kind into any port, harbor, navigable 
river, which shall tend to impede or obstruct navigation ; or to deposit 
any filth or other waste in any place on the bank, where the same shall be 
liable to be washed into such navigable waters." 

The text-books are equally explicit. Lewis, on "Eminent Domain," 
pages 65 and 86, has the following : 

" The general right to the flow of a stream in its natural purity is fully 
established by the decisions. A company supplying a city with water 
cannot take the water of a stream and return an equal amount of inferior 
quality to the damage of the lower proprietors." 

" There is no principle which allows a city to conduct into a stream, by 
means of sewers, the water and filth which comes from a dense popula- 
tion." 

"There is no riparian right, even to cities on its banks, to cast filth 
into a stream. 

" One proprietor upon a small stream would not be permitted to place 
his privy over a stream, or turn into it the refuse from his kitchen and 
stable ; no more can a hundred proprietors of a large stream, or the cor- 
porate authorities of a city through which it runs." 

Angell on Water Courses, paragraph 545, says : 

"A municipality has no more right at common law to pollute streams 
with sewage than a private person, and its duty to prevent public nui- 
sances by taking care of the sewage gives it no right to create another 
nuisance by the pollution of a stream." 

Wood on Water Courses, paragraph 546, says: 

" Even if sewage has been discharged into a stream for several years, 
but in quantities not producing perceptible injury, it confers no right to 
afterwards increase it so as to cause serious injury." 

Addison on Torts, paragaph 1,049, edition of 1876, says: 

" Boards have no power to collect sewage and pour it into a stream 
which was previously pure, so as to create a nuisance, or deteriorate the 
value of the land adjoining the stream ♦ ♦ ♦ cities are not entitled 
to foul the rivers with the contents of water-closets and convert a stream 
into a stinking sewer." 

Even the state reports of supreme court decisions interpreting law have, 
until within recent years, left no cause of complaint. An example is the 
following, by the supreme court of Illinois, in the city of Jacksonville v. 
Lambert, vol. 62, page 519. It says: "No one would suppose that a 
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it. I copy the following from page 13, Annual Report of the Pittsburgh 
Bureau of Health, which appeared about July i, 1895 : 

" When the boat is full (of garbage) it is floated a short distance below 
the city, and its contents dumped into the river. This boat and the 
manner in which the material is disposed of, has been a source of annoy- 
ance to many of our citizens and a cause for many complaints; one of 
which has been presented to the national government at Washington, 
protesting against the depositing of garbage in the river." 

Urged thereto by cash considerations certain mathematicians have 
worried themselves over calculations as to the exact distances at which 
the smile of purity would shine again from the face of a stream that has been 
ill with sewage. Perhaps these philanthropists would favor us with some 
equally reliable data on garbage. Given, a boat's cargo of the refuse of 
stables, of stale fruit, of tainted meat, of dead dogs and horses, dumped 
into the Ohio river three miles below Pittsburgh ; also, given a velocity 
flow of two miles an hour : how far down the river would these substances 
be in a healthful state for introduction into the human stomach with the 
water at a temperature of 50 degrees, at 40 degrees, at 35 degrees? I 
will spare him further figuring, for everyone knows that with an icy guard 
the products of organized life go unchanged around the whole earth. 

And yet cities below do drink this water summer and winter. It goes 
into their houses at Welles ville, Martin's Ferry, and Bridgeport, and 
Bellaire, and Wheeling, and Ironton, and Portsmouth, and Gallipolis, and 
Cincinnati, and Evansville, and Louisville, and Paducah, and onward 
into the great Father of Sewers. The nooks and eddies in the Ohio that 
were once the angler's joy are murky with pestilence. Strange forms and 
indescribable mud crawl into and over them and the beggiota alba, filthy 
fern of sewage-laden water, trails its portentous drapery over rank wastes 
of rottenness and decay. 

The real father and owner of these waters is the people, and the 
people's duly constituted authorities should come to our help, and come 
quickly. Here and there communities are combatting the pollutors. To 
a certain extent the Ohio state board of health has been equipped for 
this work by a law of the legislature passed March 14, 1893, which reads 
as follows: "No city, village, corporation, or person shall introduce a 
public water-supply or system of sewerage, or change or extend any 
public water-supply or outlet of any system of sewerage now in use, 
unless the proposed sourqe of such water-supply, or outlet of such sewer- 
age system, shall have been submitted to, and received the approval of, 
the state board of health." 

The average legislator is not a sanitarian. His study has been to get 
office. Years of vigilant effort must precede such laws. Other years are 
needed to secure ready acquiescence. The example of the government 
in permitting the pollution of its navigable waters to that extent par- 
alyzes the efforts of boards of health. 

The evils of stream pollution have frequently been brought to the 
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attention of this association. The special committee of the association 
in 1888 consisted of Charles Smart, S. W. Abbott, G. C. Ashmun, W. W. 
Daniels, and Edward Playter. The dangers and wrongfulness of river 
defilement were most forcibly depicted by this committee, which recom- 
mended the following resolution : 

^^ Resolved^ That it is the well-considered belief of this Association that 
it is an imperative necessity, especially in the more populous states, that 
state legislatures should give their boards of health that financial support 
which would enable them to act intelligently on all questions pertaining 
to the public water-supplies, and with power to preserve these waters 
from contamination by sewage or other injurious matters." 

This committee also declared that river waters into which sewage had 
entered could not thereafter be regarded as a safe source of water-supply. 

Consequent upon the enactment of the Ohio law above referred to, the 
free delivery of raw sewage effluents into interior streams has been 
largely suppressed. In the navigable rivers traversing several states, it 
goes unvexed to the gulf. The government should put a stop to the 
pollution of its rivers. When the Mississippi needed improvement in 
respect to navigation, and riparian protection from floods, the Mississippi 
River Commission was established. The National Maritime and Inter- 
state Quarantine Law, passed by congress January 13, 1893, is compre- 
hensive and mandatory. It is national in character and interstate in 
operation. Americans sleep secure from appalling explosions of cholera 
and yellow fever. But those are not all, nor the worst. Professor 
Vaughan said in a recent address : " Typhoid fever destroys more citi- 
zens of the United States every year than cholera has destroyed in the 
last fifty years. In the United States 40,000 die from it every year, and 
there are sick with it 400,000. This means a money loss to the com- 
munity of $40,000,000 every year. Suppose some foreign foe would rob 
us every year of forty million dollars ; we would be up in arms. There 
would no longer be any trouble with the surplus ; we would expend it 
righting our wrongs. But what is our government doing to-day ? While 
every other government has a national board of health, ours has none. 
Every shore has its light-houses ; we spend millions of dollars for the 
study of meteorological conditions and the diseases of animals. The 
United States has spent more money in the investigation of hog cholera 
than it has in the study of any of the diseases which man is heir to." 

The commerce and interests of the marine people are protected and 
fostered by the coast survey, by the fish commission, and by many 
other specific forms of exercised authority. See what has been done for 
England by the rivers* pollution commission, for Germany by the 
Imperial board of health. Read and compare the typhoid percentage of 
those countries with those of the Mississippi valley cities. Is it not high 
time that Uncle Sam instituted a rivers' pollution commission for the 
protection of his own children ? 

There is not room in this review to present more extended evidence of 
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river defilement. Attention has been mainly given to practices and 
projects affecting two of the eastern influents of the Mississippi. It can- 
not be doubted that the waters of the great river are seriously menaced 
on the north and west. Sewage purification is entirely feasible, and is a 
thoroughly established department of modern engineering. Every river 
of consequence on the Atlantic slope, between the Androscoggin and the 
Potomac, participates in its benefits. Purification of sewage effluents by 
irrigation is becoming the rule on the Pacific slope, where the paucity of 
rain-fall, and the economic value of moisture, furnish an added incentive. 

It is true we have laws and legislatures and courts. The laws are good, 
but they are dead letters, just as much in legislatures and courts as else- 
where. It is not laws, but the disregard of them, that causes trouble. 
The Illinois cities organized, and expended their utmost efforts to keep 
the sewage of Chicago out of their valley ; but they are to have it, all the 
same, and by legislative permission. A supreme court opinion, filed June, 
1890, uses this language in regard to the drainage project : " It will cause 
a large flow of water from Lake Michigan through the proposed channel 
into the Des Plaines and Illinois rivers, for the purpose of diluting the 
sewage and rendering it innocuous to those living along the course of 
those streams." 

Discouraging as is the perpetration of such abominable stuff by a 
supreme court, and disheartening as it must have been to those whose 
health and property interests were at stake, such acts should cause no 
surprise. This judge was honest. He was not a sanitary expert. He 
knew no better. Interested attorneys had plausibly preached the dilu- 
tion formula for the production of innocuousness and he believed it. All 
who have the conservation of the public health at heart should reach out 
for government help. Congress ought to establish a commission com- 
posed of competent men and should equip the same with ample authority. 
Such a board would be sheltered from popular reprisals. It could elab- 
orate plans for the disposal of these vexatious problems that would be in 
harmony with the best results of applied science, and with the terse old 
Anglo-Saxon maxim that " no man has a right to injure his neighbor." 



RIVERS CONSERVANCY BOARDS.— FROM THE INTERNA- 
TIONAL STANDPOINT. 

By peter H. BRYCE, M. D., Toronto, Ontario. 

In bringing this subject before the attention of the Association, I am 

well aware that I am dealing with a matter which has not the same or an 

equal interest for all the members of the Association ; yet on the other 

hand, I assume that the comprehensive character of this Association is 

such as from its very nature makes it especially fitted to discuss this, as 
all other questions having an interstate and, still more, an international 

bearing. I have further been, and am still, very conscious of the many 

practical difficulties attaching to any scheme which may be proposed for 

dealing with such questions, and am not ignorant of views which have 

already been expressed as to the iippossibility of any successful efforts 

being made in this direction. If, however, we view in retrospect the 

progress of the Association, if we recall results of the efforts made 

towards interstate and international co-operation in measures for dealing 

with outbreaks of contagious disease, and if we remember that we have 

had, and still have, active committees dealing with such questions as the 

pollution of streams and the protection of public water supplies, it must 

be apparent, that the natural outcome of such labors will be to make 

evident the possibility of giving a practical direction to the conclusions 

which are the results of such efforts. I hold as true the laureate's words : 



Yet I doubt not through the ages one increasing purpose runs, 
And the thoughts of men are widened with the process of the suns.' 



In order, then, that we may clearly comprehend the practical importance 
of the subject, we must recognize the causes which are at work changing 
the character of our lakes and streams from one of original purity to that 
of waters receiving the excrementitious products of millions of people 
living upon the shores or living in floating habitations upon their ample 
waters. 

From the census returns of the last three decades, I find the following 
as seen in the tables appended to this paper to be the ratio of increase of 
the population of the states bordering on the Great Lakes. 

In a paper presented to the International Conference of Health 
Officers in 189 1, I pointed out, textually and diagramatically, that the 
local pollution then at work in the lake-side cities, had been instrumental 
in definitely raising the death-rate from typhoid fever in every city where 
local pollution of the water supply was possible, either from its own 
sewage or from that of neighboring cities. When I further point out, 
that notably on the two chief international streams, the St. Cla^^ ^"^ ^^^ 
Detroit rivers, and the Niagara river, the populations have on the two 
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banks, increased in twenty years as set forth in the appended tables, it 
must be apparent that the pollution of these streams must shortly, if it 
has not already, arrive at such a point, that disastrous results cannot 
under present methods be long averted. 

With regard to most of the streams of the continent, whether state or 
interstate, it must be generally accepted that the danger line has long 
since been passed, and that many city and town populations are now 
face to face with problems which are demanding the most serious atten- 
tion of all engaged in public health work, whether municipal, state, or 
national. Dealing with the cities of the two principal international rivers 
situated as they are along the greatest fresh-water highway of the world, 
it is apparent that with a commerce passing by them and in which they 
all play a more or less important part, they are destined to become still 
more important factors in creating for one another dangers to which it 
would be criminal to shut our eyes ; and owing to their international 
character it must be obvious, that the part that any one city, on either 
side of the border, may play in the injury caused to a neighboring town or 
city will vary according to the accidental relation which its location may 
have to that of the other. 

These are illustrated by the following examples : 

At Port Huron and Sarnia, the current from the west side flows within 
a short distance close to the Canadian shore ; the sewage of Walkerville 
pollutes the public supply of Windsor, and the sewage of Detroit and its 
garbage indicate their presence at times fifteen miles down stream at the 
intake of the Amherstburg water supply. 

On the Niagara river the total sewage of Buffalo and the total dredg- 
ings of the harbor and docks, amounting to thousands of tons daily, are 
poured into a stream with a current at from three to seven miles an hour, 
from which in a total length of thirty-two miles, some six large towns 
take their public water supplies. 

So far as the very imperfect returns of deaths from these municipalities 
on both sides of the border indicate, no very notable increase in the typhoid 
death rate is yet apparent, but the epidemic of Sarnia of 1882, the somewhat 
high typhoid death rate of Windsor, and the brief explosion of typhoid in 
Buffalo in 1894, all indicate that the danger is only temporarily averted 
by the accidental situation of some towns and the great dilution of sew- 
age in the case of some others. 

It may be of interest to measure comparatively this dilution. In exam- 
ining the details of the great Chicago Sanitary Improvement Canal, I 
find that when used at its full capacity the canal will discharge 600,000 
cubic feet per minute. 

From a calculation based on the government engineer*s reports as to the 
width, depth, and rate of flow of the Detroit river, at Detroit, I find that 
it has a discharge equal to not more than twenty-five times that of the 
great Chicago canal. Most of us are familiar with tlie prevalence of 
typhoid which existed in Chicago for years prior to 1892, and I 'am 
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informed that in several large areas of the city, such prevalence of 
typhoid has recently re-appeared owing to contamination of the water 
supply of that particular district. When it is remembered that the daily 
excrementitious products in sewage of a mixed population amount to 
2.5 ounces of dried fasces and 40 ounces of urine and that in the year 
1892 the daily consumption of water in Chicago was 353,500,000 gallons, 
we can in some degree appreciate the extent to which pollution may 
extend, even in these great bodies of water. 

It seems therefore impossible to avoid the conclusion that, when in 
addition to the sewage proper these international streams are at times 
polluted by garbage deposited from scows and from dredgings regularly 
dumped therein as at Buffalo, such a criminal disregard for the lives and 
interests of the people of the towns is being shown that the time at 
which the toleration of such acts can no longer be overlooked, has 
already arrived, and that it is high time that the question as an inter- 
national question were taken up by the federal authorities of the two 
nations and by the states and provinces immediately interested. The 
question is increased in importance by the fact that an inland marine so 
great as to have some 300 vessels, as barges, sailing vessels, steamers, 
and excursion boats with thousands of passengers daily passing through 
the Detroit river, adds an element of pollution, especially to the stream 
which, under present methods of disposal of the excreta therefrom, 
becomes permanent in character, and which under certain circumstances 
may be fraught with serious danger to public water supplies, as several 
years ago was illustrated by an outbreak of typhoid fever in Sault Ste. 
Marie, owing to a large number of vessels having an enforced anchorage 
at the mouth of the canal, in the vicinity of the intake of the water pipe 
of the town. 

Without, however, further illustrating the situation or its needs, it 
remains for us to consider the possibility of having some scheme de- 
veloped, which will deal in some systematic manner witH the problem 
through the co6peration of the several authorities especially interested. 

It is quite apparent that those cities situated by accident at the 
entrance of the several rivers, being themselves largely free from imme 
diate danger, are, in keeping with common experience, but little likely to 
trouble themselves seriously regarding the question. This is illustrated 
by the past action of both Detroit and Buffalo, and of Walkerville, all 
situated so as to obtain a water supply direct from the lakes. The 
necessity for action must therefore be made apparent to our several 
legislative bodies before any concerted action can become possible. All 
are aware of how Chicago has been able to convince the legislature of 
Illinois of the necessity for turning a stream of one twenty-fifth the vol- 
ume of the Detroit river and polluted with the sewage of 2,000,000 
people, into the inland waters of the state, at the same giving to the 
whole scheme the euphemistic title of " The Sanitary District of Chicago.*' 
It may be that the cities of the Mississippi valley will be willing to 
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receive this contribution of Chicago's substance for the sake of the 
promised addition of one foot to the average depth of the " Father of 
Waters ; " but the fact illustrates how all governments are prone to delay 
action until too late to supply an adequate remedy for evils whether com- 
mercial or sanitary. That preventing the pollution of streams is difficult, 
is realized when we view the very inadequate remedies which have been 
applied to polluted streams in those countries of Europe, where the cities 
have large and dense populations. In England, however, much has been 
attempted and something done. As early as 1848, with cholera past 
and present in mind, stringent laws against the pollution of streams were 
passed. Again in the Royal Commission's Report of 1865, strong ground 
was taken as to the positive dangers from polluted water supplies ; and 
in the consolidated Public Health Acts now in force, the following gen- 
eral and far-reaching provisions exist : 

Nothing in the act compelling the disposal of sewage, shall authorize 
any sanitary authority to make use of or use any sewer or drain for the 
purpose of conveying sewage into any natural water course or stream. 
The procedure under this act is simplified and cheapened so that action 
against offending cities can be taken before the judge of any county 
court; and by the act of 1890, a per diem fine of ;fio may be levied 
against any person or corporation for discharging chemical wash or other 
liquid which causes a nuisance or is injurious to the public health. 

Whenever the order of the local government board requires extended 
sanitary improvements, time is given for completing the same, but any 
defaulting municipality is liable to a fine of ;^5o per diem, and where 
continued the court may order any person to carry its decision into effect 
at the expense of the defaulting person or corporation. 

Sanitary authorities may cooperate to construct sewerage works ; one 
authority may expropriate land for its own needs, and pay in whole or in 
part for works constructed for its own and its neighbor's advantage, and 
within its own corporate jurisdiction. 

In Germany, the only other European country which has attempted to 
deal systematically with this question of pollution of streams, no general 
laws as yet exist ; but attempts made by different towns and cities to pour 
their sewage into neighboring streams have been hitherto defeated by the 
Imperial government, the minister of public works still having the duty 
laid upon him of deciding on the merits of each particular case. A com- 
mission composed of prominent scientists has, however, reported on the 
whole subject, and legislation is likely shortly to follow. 

What the city of Berlin with over 2,000,000 of population has been 
able to do, illustrates the views which are held by sanitarians in Germany, 
and what the character of all legislation on this subject must necessarily 
be. 

Turning to our own continent, we find that attempts in some instances 
of a comprehensive character have been made to deal with the subject of 
pollution of streams. The situation, however, at present seems to be, 
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speaking generally, that in agricultural states little legislation on the sub- 
ject has taken place ; while in those with manufacturing interests largely 
developed, the competition of towns and the private interests of large 
manufacturing concerns have for an opposite reason prevented any effec- 
tive legislation being passed. 

So far as I have been able to gather, if we except four states or prov- 
inces, the most that has been done is to provide for the adoption of 
by-laws by municipalities, to prevent local nuisances. 

In those states or provinces where state regulation of the pollution of 
streams exists, it is found amongst these that Massachusetts has ap- 
proached the subject with her well-known thoroughness, and has given 
us a consolidated law, which is clear and fairly comprehensive. The first 
wise and broad provision is that no person shall pollute any water used 
for domestic purposes. 

The state of Ohio has made a notable advance in the laws dealing with 
the subject, and while leaving power in the hands of individual munici- 
palities to protect their own water supplies within ten miles from the point 
of intake, has also placed power in the hands of the state board of health, 
requiring that all proposed systems of public water supply and of sewerage 
shall be submitted to it for approval. The fines for infraction o/ the law, 
though heavy, have not that cumulative character which makes them in 
the English act so effective a deterrent. 

By the legislation of 1895, the province of Ontario has placed upon its 
provincial board of health equally great powers without, however, making 
adequate provision for comprehensive preliminary investigations by an 
engineer attached to the board. The law in the other Canadian prov- 
inces is very similar to that of Ontario and will probably be found fairly 
effective for present needs. 

From these illustrations it will be seen that a fair start has been made 
on this continent, whereby municipalities are brought in these matters 
under the operation of general statutory law; and we may, I think, 
safely leave the several state and provincial boards to work out in each 
case individual enactments based upon their several respective needs. 
The fact, however, that the larger streams are commonly state or inter- 
national boundaries, and that they are those on which the larger cities 
and towns are situated, makes evident the fact that common views must 
be held as to needs, in order that concerted action be possible in the 
evolution of some such comprehensive scheme of cooperative work, as 
shall remedy the serious evils which prevail. 

Either of two methods seems possible : First, an organization similar to 
that of the Sanitary Council of the Missisippi Valley, formed at the time 
of the great epidemic of yellow fever, which while not having, as I under- 
stand it, the power to enact laws, did practically make laws by each state 
board agreeing to carry out the resolutions agreed upon by the council. 
Second, national commissioners who would exercise jurisdiction over, 
first, all interstate waters of their respective countries, and second, by 
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conjoint action over all international waters. Such commissioners would 
naturally be charged with the consideration of all schemes, which, having 
both commercial and sanitary phases, would demand the fullest investi- 
gations, in order that the interests of both should be considered to the 
greatest extent possible. 

On such commissions would, naturally, be represented those officers 
of the several states specially charged with health matters, and who, under 
state laws, have more or less powers in municipalities under state or 
provincial jurisdiction. I illustrate the situation by a single case. 
The Niagara river is some thirty-two miles in length and has situated 
along it a population approximating 400,000. More than 300,000 of 
these are at Buffalo, which municipality at present illustrates in practice 
the fable of "The Wolf and the Lamb." At the annual meeting of the 
Ontario Association of Medical Health Officers, one of the most skilful 
experts of water analysis in Buffalo and a highly respected member of 
this association, presented a paper on the " Pollution of the Niagara 
River." The paper was a remarkably clever and ingenious one, gravely 
concluding with the opinion that on a continent where city building is 
going on with such rapidity, the pollution of even great volumes of water 
becomes inevitable, and that therefore methods for artificially sterilizing 
and purifying public water supplies (perhaps excepting Buffalo with our 
Lake Erie to draw from) must inevitably be the only remedy in the near 
future. Now were it possible to have the problem presented by the 
Niagara river investigated and discussed in its several bearings by an 
international or interstate commission, it would, I believe, be found quite 
possible for the present and future needs of the several municipalities in 
the matter of pure water, to be adequately dealt with by cooperation, and 
that an apportionment of the cost of a common supply of uncontaminated 
lake water for all the municipalities along the river could easily be arrived 
at. 

With the needs of such conservancy boards to deal with our inter- 
national streams so apparent, I would urge the appointment by this asso- 
ciation of a special committee to consider this question with a view to 
reporting upon the best means for giving practical shape to the views 
contained in this paper. 
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Population of Cities and Towns ^^ (/nited States on Great Lakes, 

State of Wisconsin. 



1870 


1880 


1890 


Name. 


Population. 


Population. 


Pr ct. increase. 


Population. 


Pr. ct. increase. 



Kenosha 

Racine 

Milwaukee .... 
PortWash'ngt'n 
Manitowac .... 

Kewannee 

Sheboygan .... 
Sturgeon Bay. . 
Two Rivers... . 



Total 




7i»444 
S.168 



5.310 
1,365 



99,866 



5.039 
1 6,0 7 1 

115.587 
2,604 

6,367 
1,050 

7.314 
2,049 

2,052 



158,093 



16.84 per cent. 
62.25 •* 
61.78 '• 
8.95 
23.20 






37.73 
5033 



•( 



« 



37.29 pr ct. ave. 



6,532 
21,014 
204,468 
1,659 
7,710 
1,216 

16,359 
2,194 

2,870 



264,022 



29.63 per 
31.08 


cent 


76.90 


(t 


21.09 
15.81 




123.67 


(( 


7.07 
39.86 


*« 



43.14 prct. ave. 



State of Minnesota. 



Duluth 



3.131 



838 



33." 5 



3,851.67 per ct 



State of Michigan. 



Grand Haven. . 

Muskegon 

Ludington 

Manistee 

Alphena 

Bay City 

Monroe 

Buchanan 

St. Joseph 

South Haven. . 
Mount Clemens 
Sault St. Marie 
Benton Harbor. 
Sand Beach. . . . 



Total. 



3.147 
6,002 



3.343 



7,064 
5,086 
1,702 



1.576 
1,768 



661 



30.349 



4,862 

11,262 

4,190 

6,930 

6,153 
20,693 

4,930 
1,894 

2,603 

1,442 

3,057 

1,947 
1,230 

534 



71,727 



^ 



49 per cent. 
7.63 " 



107.29 


<f 


192.94 


(4 


11.28 


«4 




72.91 


(« 


86.08 


(« 





87.51 prct. ave. 



5.023 
22,703 
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12,812 

11,283 
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5,258 

«,994 

3,733 
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4,748 
5.760 

3,692 

1,043 



"5,389 



3.31 per cent. 
101.59 
80.36 
84.88 

8337 

5.29 

4341 
3342 

55-3 « 
195.84 

20a 16 
9531 



«f 
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If 



If 



*( 



it 
« 



f( 



73.10 prct ave. 



State of Ohio. 



Ashtabula 

Sandusky 

Cleveland 

Toledo 

Amherst VilPge 

Painesville 

Geneva 


1.999 
13.000 

92,829 
3^.584 


4,445 

15.838 

160,146 

50,137 
1.542 
3,841 
1,903 


122.36 per cent 
21.83 " 
72.52 

58.74 " 


8,338 

18,471 

261,358 

81,434 
1,916 

4,755 
2,194 


87.58 per cent. 
10.31 " 
63.20 

62.42 *• 
24.25 

2379 " 
15.29 " 


3.728 
1,090 


303 " 
74.59 


Total 


144,230 


237,852 


58.84 pr ct ave. 


378,466 


40.97 pr ct ave. 
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State of Pennsylvania. 



Eric City. 



19,646 



27,737 



41.18 percent. 



40,634 



46.50 per cent. 



State of New York. 



Rochester 
Oswego 



Dunkirk . . 
Watertown 

Total. 



62,386 

20,910 


89,366 

21,116 

7,248 
10,697 


43.25 per cent. 
.98 


144,834 
21.969 
10,046 
16,952 


49.83 per cent 
3.88 
38.60 " 

58.47 " 


9,366 


14.72 


92,662 


128,427 


19.65 prctave. 


193,801 


37.69pr ct. ave 



State of Illinois. 


Chicago 


298.977 


503*185 


68.30 per cent. 


1,099.850 


118.58 per cent. 


State of Indiana. 


Michigan City.. 


3*985 


7.366 


84.84 per cent. 


10,776 


46.29 per cent. 



TABLE II. 

Citus and Towns on International Rivers, 

State of Michigan. — On Rivers. 



1870 



1880 



1890 



Name. 


Population. 


Population. 


Pr ct. increase. 


Population. 


Pr ct. increase. 


Fort Gratiot. . . 




1,280 

8,883 

116,340 




2,832 

13.543 
205,876 


121.25 per cent. 
52.46 " 
76.96 


Port Huron. . . . 
Detroit 


5.973 
79.577 


48.72 per cent. 
46.20 


Total 


85^550 


126,503 


47.46 pr ct. ave. 


222,251 


83.55 prct. ave. 



State of New York. — On Rivers. 



Buffalo 

Niagara Falls.. 
Su8pensionB*dg 
Lewiston 


117.714 
3,006 


'55. "34 

3,320 

2,476 

680 

4.909 


31.79 per cent. 
10.44 


278,796 

5.502 

4*405 

633 

7.145 


64.80 per cent. 

65.72 " 
77.91 


770 
3,039 




Tonawanda. . .. 


61.53 " 


45-55 " 


Total 


124.529 


166,519 


34.48 pr ct. ave. 


296,471 


63.49 pr ci. uve. 
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TM^^£ III. 



Cities and Towns in Ontario on International Rivers. 



1870 


1880 


1890 


Name. 


Population. 


Population. 


Pr ct. increase. 


Population. 


Pr. ct. increase. 


Sarnia 

Chatham 

Windsor 

Sandwich 

Fort Erie 


2,029 

5^73 

4,253 
1,160 

835 
1,936 


3,874 

7,873 
6,561 

1.143 
722 

2,672 


32.26 per cent. 

34.05 " 
54.26 


6,692 

9,052 

10,322 

",352 

934 
2,279 


72.74 per cent. 
14.97 

57.47 " 
18.28 

29.36 " 


Amberstburg . . 


38.02 " 




Total 


16,986 


22,845 


39.64 pr ct. ave. 


30,631 


38.56 pr ct. ave. 



TABLE IV. 

Towns and Cities on Red River in United States, 

State of Minnesota. 



1880 


1890 


Name. 


Population. 


Population. 


Per cent, of increase. 


Breckenridee 




655 
927 




Caledonia 


894 


3.69 per cent. 




Total 


894 


1,582 


3.69 per cent. 




North Dakota. 


Pembina 


287 
1,705 
2,693 


670 

4,979 
5,664 


"33-45 per cent. 
192.00 ** 
110.32 " 


Grand Forks 

Fareo 


*"**o *• • 


Total 


4.685 


",313 


144.96 pr ct. ave. increase. 
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'^nvns and Cities on Red River in Man 


itoba. 


Winnipeg 

Selkirk 


7.98s 


25,639 
950 

1,553 


221.09 P^^ c^iit. 


St. Norbett 




St. Boniface 


1,283 


21.04 per cent. 


Total 


9,268 


29,102 


121.06 pr ct. ave. increase. 
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DISCUSSION ON THE PAPERS OF DRS. HARTZELL AND BRYCE. 

Dr. Ernest Wende of Buffalo. — I wish simply to make a correc- 
tion. The Association, I judge, from the remarks Dr. Bryce made, 
might think Buffalo dumped her garbage into the Niagara river. That 
is not the case. Buffalo cremates her garbage. The difficulty that arose 
between the Canadian government and some of the garbage contrac- 
tors of Buffalo was because they dumped earth into the river. It was 
not refuse. This was dumped below the inlet of the Buffalo water sup- 
ply. I approve of the action of the Canadian government, but I simply 
want to state that Buffalo does not dump its garbage into the river, but 
cremates it. 

Dr. a. W. Cantwell, of Davenport, la. — Living on the Mississippi 
river and being a member of this Association for many years, I do not 
think I have ever heard two papers more valuable than those which have 
been presented this morning. Go where we will in this country, we 
will find more or less pollution of our streams, and this is a subject that 
will come before us from time to time and we must deal with it. I do not 
know of any better way to approach this subject than from the stand- 
point of trying to secure national legislation for the purification of our 
rivers and streams. In my city we use the river more or less as a sewer, 
and we dump into it from ten to twenty tons of garbage every day. It 
costs but little to do this. To cremate the garbage would cost us 
something, and that is one reason why we dump it into the river. I 
believe reference was made to the pollution of the Mississippi river 
in the last forty years, showing that forty years ago from St. Louis up 
there were only a few thousand people, but the population of the cities 
along this river has increased to a surprising extent, so that the river is 
now being polluted more or less by nearly a million and a half of people. 
What will it be in future years unless something is done ? This Associa- 
tion will have to stop the pollution of streams, and sewage from going 
into the rivers, by legislation. I hope the Association will see fit to 
appoint a committee in order that something may be done. 

Dr. K a. Guilbert, of Dubuque, la. — I have been deeply interested 
in these papers, particularly in the one of Dr. Hartzell of Ohio. I deeply 
appreciate the importance of action on the part of this Association. Of 
course, it will be entirely tentative, but it will have its effect. The gentle- 
men here seem to forget that this matter is already before congress. Last 
winter a congressman from Indiana, whose name 1 regret to say I cannot 
recall at this moment, introduced a short but exceedingly concise and 
expressive bill in the house of representatives, which is now in the hands 
of a committee. It was introduced late in the session. Our state board 
of health, at its quarterly meeting in February, had this matter before 
them, and, feeling the necessity of action gn our part, as well as on the 
part of other state boards, we introduced and passed a series of resolu> 
tions commending the bill, and ordered them transmitted to our represen- 



46 RIVERS CO^^^^^KiATCV BOARDS. 

tatives and senators in congress, Who were importuned to give the bill 
all the aid they possibly cou\d. Some of these men have been heard 
from. Some of our representatives there are men of calibre, who have con- 
siderable back-bone; men who understand this matter thoroughly and 
have the courage of their convictions. I have conversed with several 
of them, and I think at the next session of congress something may be 
done in that respect, unless the near approach of the presidential elec- 
tion shall so absorb all efforts that everything else will go by default. It 
is highly important that this Association should take not only formal, but 
positive, action in this matter, and endeavor to influence our representa- 
tives in Washington to see whether some legislation cannot be effected 
which will stop the pollution of our streams. It cannot be done by state 
legislation alone. This bill requires the appointment, as I understand it, 
of a Mississippi river commission, and this commission is to have power 
to determine what shall be done with reference to prohibiting the pollution 
of water supplies and to recommend to congress such action as is neces- 
sary. And they are endowed to a certain extent with judicial power. I 
do not recall the essential features of the bill at this time. 

Dr. p. H. Bailhache, of New York. — I desire to inquire whether the 
bill referred to passed. If not, a bill pending before the last congress is 
dead, and, if we desire to accomplish anything in the way of legislation, 
it will be necessary to re-introduce that or a similar bill in order to have 
action taken. Any bill that was before the last congress will never come 
up again unless it is re-introduced. 

Dr. Guilbert. — My understanding is that the bill is still in the hands 
of the committee, but has not been reported on. 

Dr. James Patterson, of Winnipeg. — I desire to express my approval 
of the papers read. I think the only way to dispose of the matter to 
which Dr. Bryce refers is by the appointment of an international com- 
mission. The Canadian government will have to take part in it the same 
as the United States government. I wish to refer to one river that has 
not been touched upon, namely the Red river running to the north. It 
runs through to Minnesota, or is the dividing line between Minnesota and 
Dakota, the principal source of water supply we have in these two states; 
and it is polluted to a serious extent by the sewage, garbage, and refuse 
from the towns and cities in the states of Dakota, Minnesota, and the 
north. I hope that if a committee is appointed to take this matter into 
consideration it will not forget the condition of the Red river to the 
north. 

Dr. Joseph J. Kinyoun, of Washington, D. C. — I heartily endorse 
the papers presented this morning on the subject of pollution of our 
water supplies. There are about twenty-five million people directly 
affected by the pollution of the rivers of the United States. It has 
become one of the greatest ^and most serious questions with which we 
have to deal. It is far more important to us than cholera, yellow fever, 
small-pox, or plague. Congress has been importuned several times 
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during the past to take some action with regard to the local effect of 
these infectious diseases, which we are supposed always to get largely 
from foreign shores, and during the last congress, through committees of 
both houses, an emergency fund of $687,000 was set aside to be used 
only in the presence of a direful epidemic. Now, it seems to me a part 
of this fund could be used for the investigation of such questions as are 
now occupying our attention, among which is the question of the pollu- 
tion of water supplies. Mr. Barthold, a member of the inter-state com- 
mittee of the house, who is probably as much interested in the subject of 
the great drainage canal as any one, had several conferences with the 
Marine Hospital Bureau with regard to the proper action to be taken. 
He is thoroughly in sympathy with the appointing of a commission to 
carry out this work, and he feels that there are more concerned in the 
matter than those residing along the banks of the Mississippi river. 
The subject should be thoroughly investigated and taken up along the 
broadest lines possible with the effort of bringing about the greatest good. 
It is my belief that some such commission, acting under the central gov- 
ernmental authority, should be appointed, and the men composing that 
commission should be selected by reason of their peculiar fitness for 
such work, and that the investigation should be undertaken on govern- 
mental or provincial lines. The subject of pollution of water supplies of 
the United States is unique and stands alone. The conditions we have 
here are entirely different from those that exist in other countries, and, 
we could not, even by the most careful scrutiny and study of those con- 
ditions that exist in Europe, draw an apt lesson therefrom. It is my 
belief that a commission should be appointed of sufficient size, not too 
large, which shall comprise the best men of the country ; give them ample 
funds to meet all requirements, and not be contented until they are able 
to present to the American people a comprehensive report on the pollution 
of water supplies, the best methods for the prevention of the same, and 
make such suggestions to individual states that they can take intelligent 
action and bring about a better condition of our health than now exists. 
As years go along, the question becomes more and more important, 
and the sooner such action is taken, the better it will be for the general 
public. 

Dr. Felix Formento, of New Orleans. — I am sure I voice the senti- 
ments of the members of our Association, when I say that we have all 
listened with great satisfaction to the reading of the papers on this very 
important subject, the pollution of streams. It is a subject of as great 
importance as any which occupies our interest and attention. We all 
agree as to the necessity of doing something. We are all interested as 
sanitarians with reference to the manner in which our water supplies shall 
be purified. I represent that part of the country situated at the lower 
end of the Mississippi. I sometimes wonder whether the pollution of the 
streams of the upper Mississippi and Missouri rivers can have any 
influence upon the pollution of our river in New Orleans. To think so, 
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it would be necessary to believe *\tv \iOnieopathic dilution. I do not think 
that at such a distance a river catv be polluted to any extent. But we are 
to look upon this problem from a general sanitary point of view. Some- 
thing must be done. The gentlemen have spoken of the conditions as 
they exist, and recommend that some action emanate from this society 
which represents the sanitary officers and sanitarians of the whole coun- 
try, and transmit the same to congress, recommending that such an inter- 
national commission be appointed as has been spoken of. Although in 
favor of bringing about such measures, I was very much afraid it might 
not amount to anything. These Platonic recommendations are not looked 
upon with the careful consideration they deserve, and some action should 
be taken now to remove the evils which have been pointed out so vividly 
by the first speaker. The Chicago drainage canal, which is being dug at 
the present time, would require some action at this moment, in order 
to prevent the wholesale pollution of the Mississippi river by this canal. 
Something must be done. What is to be done } I am not prepared to 
say. I would like to discuss the necessity as to what is to be done, so 
that we can accomplish more than a mere expression of opinion. The 
latter does not amount to anything, unless we devise some practical means 
of stopping the nuisance which is going on from day to day, and which is 
not limited to the Mississippi river, but to the whole country. Streams 
are being polluted by garbage everywhere or by refuse, etc. We need reme- 
dies for these evils. Can we apply them, or will they be enforced? 
Cremation is one ; purification of sewage, such as is practised in European 
cities, is another. The committee that is appointed to study this question 
should come before us with a practical plan, by means of which we will 
be able to accomplish something beyond the simple expression of 
opinion. 

Dr. R. H. Lewis, of Raleigh, N. C. — After listening to the remarks 
of the preceding speaker, in reference to this matter of pollution of 
water supplies, it occurs to me that we have in view the protection of the 
water supply for other cities below the river referred to. There are 
several cities and states involved, and we must, therefore, if possible, 
concentrate some influence in order to offset any opposition that may be 
raised from any particular city or state. So it occurred to me that per- 
haps it would be well for a committee to take the matter in hand to secure 
legislation from congress, and in the appointment of this committee it 
should be composed of representative members of the different state 
boards of health on the rivers that are involved. Personally, our state is 
not interested in this. The health officers are united, it seems to me, and 
I think it is the best method we can adopt, in order to influence congress 
to take the necessary action. 

Dr. J. N. McCoRMACK, of Bowling Green, Ky. — In accordance with the 
suggestions of Dr. Bryce, I move that a committee of three (with Dr. 
Bryce as chairman) be appointed to bring this matter in more suitable 
form before the Association. Seconded. 



RIVERS CONSERVANCY BOARDS. 49 

The President. — I am inclined to think that this resolution should go 
before the executive committee, but the Association can vote on it if they 
so desire. (The president put the motion, which was carried). 

Dr. K p. Cook, of Mendoto, Illinois. — I ask your indulgence for a few 
moments. I rise with some degree of reluctance to speak in the presence 
of such a distinguished body of sanitarians, but entertaining some views 
out of harmony with the prevailing sentiment of the Association, I will 
take this position : We all understand that the water courses and the 
sources of water supplies of humanity have long been considered sacred, 
and at this latter day there is no subject more worthy of our considera- 
tion than the water supply of these growing communities, scattered all 
over our country and that of our neighbors contiguous. Unquestionably 
Nature intended that these water courses should be for the conveyance of 
the storm water, although the time has come when man's necessities 
have compelled him to use that water supply for his good. To-day I 
think we are reaching the stage in which the great thought should be 
purity of water for domestic purposes and absolutely clean water for 
drinking purposes. It seems to me, it is utterly impossible, and will 
increasingly become more difficult to secure pure water for domestic and 
drinking purposes without the adoption of methods of filtration, and per- 
haps sterilization afterward. The office of these great water courses is to 
meet a commercial necessity. It is a business one. And let me say fur- 
ther, it occurs to me that this great Mississippi is to be the future cloaca 
maxima of the Mississippi Valley, and that other streams intersecting it 
will be more or less affected. My home is in the interior of Illinois, a 
city in which the population is rapidly increasing, in one of the agricult- 
ural districts, with five thousand inhabitants. The question before us 
to-day is, what disposition shall we make of our garbage and sewage ? It 
is no longer a question as to the necessity of cremation everywhere to dis- 
pose of garbage and rubbish. Let that be settled. As to sewage, how- 
ever, we meet a difficult question. Contamination is inevitable if it is 
conducted into these streams. Sooner or later there will be danger pos. 
sibly at the outlet of the Mississippi at New Orleans ; but, as Dr. For- 
mento has said, the stream may be so diluted or rid of pollution that it is 
harmless. But it occurs to me that the financial question will come into 
consideration after a while, and that we can more inexpensively and suc- 
cessfully dispose of our sewage by conducting it into these water courses 
and seek our water supply for domestic and drinking purposes from other 
sources. Chicago has been menaced with contamination of water supply 
because of what she is, and she will be able to seek her water supply from 
other sources. The water may be conducted by means of filtration beds, 
may be sterilized and rendered innocuous at not ereat expense ; but the 
excreta, great waste, must be disposed of near the city of Chicago. It 
must be conducted by our water courses to the sea. Her nearest course 
is through her drainage canal, the Illinois and the Mississippi rivers. 

I certainly should not have asked your indulgence in presenting these 
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views, out of harmony with those entertained by most of the members of 
this Association, if I did not beVieve there was a growing sentiment that 
we will ultimately establish in this western portion of our country and in 
the great Mississippi Valley means whereby this matter of the pollution 
of our streams will be considered from that standpoint. Our friends upon 
the lakes should be under great obligations to the city of Chicago and 
state of Illinois if she will conduct her sewage in a different direction. 

Mr. Rudolph Hering, of New York city. — As a civil engineer, I would 
like to make a few statements on the subject under discussion. In the 
first place, I would say I am fully in sympathy with the sentiments con- 
tained in the two papers with regard to bringing about purity of our water 
supplies, and no one can be more in sympathy with such a movement 
than a civil engineer who is called upon to provide water supplies. I also 
wish to state how much in sympathy the profession of civil engineers 
would be with any movement on the part of this Association to have some 
national legislation effected on the subject of pollution of rivers. We all 
know what a tremendous effort was necessary to accomplish it in England, 
how it failed in Germany at first, but they are accomplishing in Germany 
now by efficient legislation a good deal, but not as much as they sought 
for at first. The question is a very important and serious one, and the 
engineer, you might say, is practically the doctor in such cases. He is 
called upon by the cities to help to advise what to do in order to get the 
best water and to prevent sewage pollution, and usually he has finally to 
deal with the subject. I am sorry to say that I cannot fully endorse all 
the sentiments contained in the two papers, particularly in the first one, 
because some of them are impracticable. There are two questions which 
it is necessary for us to consider. The first is the sanitary one, and the 
second, the financial one, and it is just as important, so far as practical 
results are concerned. Take a poor person suffering with consumption 
in the East. If he wants relief, he is told by a ph3rsician to go to Color- 
ado or some other place where he is likely to entirely get rid of his dis- 
ease, or he is relieved for many years. The patient says, '' I cannot do 
it ; I have not the money." You have to do the best thing you can with- 
out money. And that is the question the engineer has to face. He is 
placed in the same condition as the patient. People cannot pay for a 
complete purification of sewage, or cannot pay for complete purification 
of their drinking water, and the question is, what can you recommend us 
to do, so that we can get water that is better than we have now ? The 
engineer wants to give the people as pure water as possible. He 
wants to make sewage innocuous, or to destroy it. But he cannot do it 
because no one has the money to pay for it. As chief engineer of the 
Chicago Commission and the one who recommended the plan against 
which so much has been said to-day, I would like to say a few words. 
The question is not nearly so bad as it has been represented here this morn- 
ing. I was engaged for eighteen months with others in close study as to 
what Chicago should do to maintain purity of water supply and to get rid 
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of sewage, as the city wanted provision made for two million and a half 
of population. Everything that we could possibly find in Europe and 
America was discussed ; experiences were collected and carefully weighed ; 
the best methods of purification considered, and estimates of cost were 
made and carefully examined as to how to purify sewage in the manner 
recently brought to our notice by the Massachusetts State Board of Health, 
and it was found that Chicago would have to pay sixty-five millions of 
dollars to accomplish purification of its sewage in that manner. Another 
method was carefully examined, and that is the precipitation by chemical 
means. I have no doubt that most of you saw the splendid manner in 
which this method of disposing of sewage was demonstrated at the World's 
Fair, and is now practised in Massachusetts and in other places in this 
country, as well as a large number of places in England. This method 
would cost Chicago nearly seventy millions of dollars, and the results 
would not be so satisfactory as many would suppose. For instance, care- 
ful examinations in Chicago at the World's Fair by that process, carried 
on under the very careful personal supervision of Mr. Hazen, a member 
of this Association, showed that it was not possible to remove more than 
about one half of the organic matter from the sewage, the rest went into 
the lake. You cannot, under any circumstances, in this country precipi- 
tate by chemical means sewage for less than perhaps thirty cents for every 
man, woman, and child per annum. See what that amounts to for a city 1 
Where is its practicability ? The engineers are compelled to put sewage 
into rivers as long as it is not objected to and does not do harm, and it 
must be done until we have more money to do something better with it. 
In regard to the Chicago drainage canal, I wish to say a word or two 
more. It was necessary, because it amounted to so much money, to find 
out how large a canal should be made to carry the water which was prop- 
erly diluted. Calculations were therefore made and investigations carried 
on in this country and in Europe, and it was found that if we diluted the 
sewage of one thousand people with two hundred and fifty cubic feet of 
water, taking up sewage every minute of time, we would get conditions 
which would not be objectionable to anybody. The information was 
obtained in this way : Take the river Oder. It was there that a portion 
of the river was examined which showed very little pollution from the city 
of Breslau ; it was found how much water flowed and how many people 
discharged sewage into it. The same thing was done with the river Elbe, 
and with three or four other rivers in English towns, and also in our own 
country. Let us take the Des Plaines river of Illinois, into which the 
sewage of Chicago is now poured. We find that the people of the city 
of Peoria and its vicinity until a few years ago used the water for drinking 
purposes. It was not objectionable to the people living alongside of it. 
It is not to be expected that with a river anything like the present Chicago 
river, the people will use the water for drinking purposes. The water 
supply for drinking purposes should be filtered and made absolutely pure. 
Personally, I am in favor of that and all engineers are coming to it 
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Europe has already taken that v\ft^. In England and Germany, all water 
supplies from rivers, even though not polluted, must be filtered for drink- 
ing purposes. Take the water in Switzerland. There are beautiful lakes 
there containing no sewage, and yet the water is filtered in an excellent 
way before it is used for supply purposes. We must strive to get pure 
water supplies obtained by filtration or other purification methods. Our 
large rivers can be used for such pollution which it is impracticable to 
keep out, and which should not be sufficient to make the stream offensive. 
A great deal of wash water must necessarily go into these rivers and you 
cannot purify the streams ; but we should, at all hazards, purify our water 
supplies for consumption. Let. the general dust and refuse, which cannot 
be kept out, go into the large rivers, provided it does not cause a nuisance. 
Garbage should never be thrown into streams that can reasonably be kept 
out, and it is to be expected that cities in the future will pay enough to 
keep it out of every stream. 

Dr. C. O. Probst, Columbus, Ohio. — It has been suggested by the 
previous speakers that the committee to be appointed should bring the 
matter of pollution of our water supplies before our national governments 
with a view to securing legislation, and possible appropriations, for carry- 
ing on such work as would have to be done. It is to be doubted whether 
we are prepared to carry the matter this far at the present time. While 
we may be educated as to the extent of such pollution, and as to the evils 
arising from the use of such water supplies, the general public is not. A 
great deal of information in regard to such matters has already been 
gained in individual states, and I would suggest that this committee should 
endeavor to collect this and place it before the people. Any commission 
created by congress should also have the collection of information in 
regard to water-borne diseases made a prominent feature of its work. 
Let the people once be thoroughly convinced that the pollution of our 
rivers is causing hundreds and thousands of deaths, as is claimed by san- 
itary authorities, and they will be willing to bear the expense of properly 
caring for the sewage, garbage, and other filthy substances poured into 
them. 

The farmers in Ohio are just learning that they have a right to the 
streams in their natural state of purity, and that the courts will sustain 
these rights. Several of our cities have recently been compelled to purify 
their sewage to escape damage suits for the pollution of streams. The 
people throughout our respective countries should be impressed with the 
idea that their united demand would enable a stop to be put to the abom- 
inable practice of turning our rivers into sewers. We should all work 
together in this important matter to secure the legislation we so much 
desire. 

Dr. Bryce (closing the discussion). — We all fully recognize the posi- 
tion taken by Mr. Hering. I think his remarks illustrate exactly the 
absolute necessity for a commission of this kind, when he stated that he 
with many other prominent civil engineers in this country was engaged 
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for eighteen months in discussing the important matter of what should be 
done to best relieve one city of its own sewage. Now, if it took Mr. 
Hering and others this length of time to settle the question for this one 
city, it would seem only natural that a commission should be appointed 
with proper powers to consider this subject in all its aspects. The posi- 
tion seems to be made clear that we must have a committee appointed to 
consider this matter seriously, not for the benefit of one particular com- 
munity, but for the salvation of all cities whose water supplies are being 
constantly polluted. 

The other points that have been made are in the direction of the views 
expressed in the two papers, and a resolution has been unanimously 
passed that a committee be appointed to draw up resolutions or make a 
report, and I would suggest that when that committee is named by the 
president, a gentleman so well known as Mr. Hering should be appointed 
on it, so that his views and those of engineers shall receive proper consid- 
eration. 



NOTES ON THE SOIL FACTOR IN THE DEVELOPMENT 
AND PREVENTION OF INFECTIOUS DISEASES.^ 

By EDWARD PLAYTER, M. D., Ottawa, Canada. 

In England, the health authorities in abolishing the quarantines practi- 
cally recognize, in a measure, at least, the principle this paper is designed 
to advocate : that, namely, of taking into practical consideration in pre- 
ventive medicine in a much greater measure than we do at present that 
important and essential factor in the development, growth, and spread of 
infectious diseases, which has been aptly termed soil ; — the good soil, for 
that infecting seed which does not fall by the wayside nor upon rock. It 
is true that even in England the principle is not acted upon to that extent 
— that personal or individual extent — which it seems possible for us as 
sanitarians to attain. The importance in the development of specific 
disease, and of epidemics thereof, of the factor soil, is being gradually 
more and more recognized ; but in all our efforts to prevent disease, it is 
yet kept quite in the background. True, in pamphlets distributed for 
preventing the spread of diphtheria, for example, the public are advised 
not to neglect a '* sore throat,'^ and in cholera pamphlets a few lines of 
instruction are added respecting the diet and general habits of life. 
Nevertheless, almost the whole of the instructions, like our preventive 
measures, bear on the destruction of the seed — the infection. The 
infection appears to be regarded as, and so the people are taught that it 
is, the one, the first and only cause of the disease which it is our object 
to prevent. Now are the specific germs the first or most important cause ? 
Are they the immediate, exciting cause ? If it be true, as now seems proba- 
ble, if not almost certain, that the cholera bacilli or vibrios will not live 
or develop in a clean, healthy digestive canal ; if it be true, as seems 
more than possible, that typhoid fever will not spring up in a clean, 
healthy intestine — one not in a condition like unto a well-filled heated 
privy vault which may transform the benign bacillus coli communis into 
a virulent pathogenic parasite ; if the diphtheria bacillus will not infect a 
sound, healthy throat, and it is said it will not grow when implanted on 
the sound mucous membrane of a susceptible animal ; and if the tubercle 
bacillus will not take root except in specially prepared soil — probably, as 
I hope to be able to show more clearly before many months, a soil 
specially prepared by defective respiration, then, are not the so-termed 
" predisposing ** conditions of the body — of the intestinal canal, of the 
throat, and of the tissues invaded and colonized by the bacillus tuber- 
culosis, respectively, in the diseases above named, with probably in all 
cases weakened phagocjrtes, or power of resistance against the invading 

^ Presented at the Denver meeting. 
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infections, then are not these conditions, rather than the disease germs, 
the immediate, exciting causes of the respective diseases ? 

The germs of typhoid fever, diphtheria, and consumption are ubiquitous 
in most countries, countless billions of them being cast off daily by the 
diseased. With the majority of persons they are harmless. Those per- 
sons therefore who furnish the soil for the growth of the germs, and so for 
the development and spread of the diseases, furnish there and then the 
immediate, exciting cause of them, the most important of the two chief 
causes in all infectious diseases. 

It appears to be becoming clearer and clearer that some of the so- 
called pathogenic organisms are first, if not always, saprophytic ; — simply 
scavengers, in accordance with nature's universal law, as well exemplified 
in the common house fly which frequents, with numerous companions, the 
kitchen in and about which there is exposed decomposing refuse. It is 
not probable, not in accordance with nature, that these microscopic 
organisms were ever designed for the destruction of man. By his 
uncleanliness, man transforms them or their products into virulent 
poisons ; a process, explainable on principles familiar to the cultivators 
of plants. 

Eighteen years ago. Dr. Alfred Carpenter, the eminent English sani- 
tarian, laid down the following rational hypothesis, respecting the develop- 
ment of infectious diseases.^ He first remarked : I much doubt if these 
living organisms, the disease germs, could have any effect upon the body 
if the recipient were perfectly healthy ; if no impurity existed in the fluids 
of the body ; if the blood contained nothing foreign to a healthy and 
natural state. If this be so, he continues, a question arises, as from 
whence these impurities proceed, and how their effects are to be guarded 
against. I venture to put forth an hypothesis for consideration, which 
will explain much which is difficult to understand on any other view. 
Some impurities must exist ; they are the used-up matter, the result of the 
act of life, or they may be inherited tendencies, which have resulted from 
former neglect of sanitary law, and which have depreciated the quality of 
the stock, and rendered it more susceptible to' bad influences. The 
impurities naturally increase if there are any defects in the sanitary 
arrangement of the individual corpus. Their presence is of no moment if 
they are not in excess, and if they are removed from the body as fast as 
they are formed, or in the course which they naturally follow. Let us 
represent them by x, in an equation in which the factors x, v, z, (as a 
total) represent any form of epidemic disease. The problem is to assess 
the value of each factor in the equation. Divide the factors into two 
parts — centric elements, or those which are proper to the body; and 
eccentric, or those which act upon it from without ; x, v, z, may equal 
zymotic disease of any kind. Let x=u and e ; u being the used-up 
material, the formed material of Beale, always in the act of formation, is 

'Canadian Health Jouni Sept i876~VoL II, p. 278. 
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not foreign matter, and is not itv ofdinary proportions injurious to life* 
It is always being diminished as fast as it is formed, by one or other of 
the excretory organs which exist for the purpose of removing it. If all 
the excretory organs, and all functions are healthy, and all doing their 
work properly, the body is in good health, there is no excess of used-up 
material, no debris of combustion. If, however, one or other of the 
excretory organs fails to do its duty, from either overwork or inertness, 
something is left in the humoral system, and £ is added. It becomes a 
positive quantity and represents the excess of matter which shojild have 
been removed, /. ^., u+e=x. They have a common origin, being the debris 
of the act of living ; e the excess of waste in the body will differ in 
quantity as well as in quality. It will be modified by personal character, 
by actions, by non-actions, and even by attainments, but especially by 
attention to, or neglect of, sanitary and moral laws. If e is absent, x is 
not complete, and x, v, z, cannot arise ; x even may be complete from the 
circumstance I have detailed, but v, z, are still required to establish an 
epidemic. If z is made to correspond to a germ, or living organism, the 
particulate contagium of any kind of zymotic disease, the multiplying 
focus of infectious disorder, and one of the eccentric elements in the 
equation, it has to be introduced from without, and is capable of modifica- 
tion according to the character of the soil into which it may happen to 
be transplanted. Like the Penicillutn glaucutn, upon which alcoholic 
fermentation depends, and without which alcohol is not produced, if z 
does not gain admission to some part of the humoral system, the entity, 
zymotic disease cannot arise. Just as Penicillum glaucum requires the 
sugar and the temperature to produce alcohol, so z, the contagium-particle, 
requires the food, upon which it increases and multiplies, as well as 
certain meteorological states, for its proper development. These latter 
conditions are represented by v. The severity of the disease will depend 
upon the quantity of e, the excess of waste which exists in the factor X. 
The epidemic will be more or less general and fatal according to the 
quantity of e in each individual, not according to the character. 

Carpenter's theory is in exact accord with my own experience and 
observation. Who are they who most readily " take " infectious diseases ? 
Not the clean skinned, and clean blooded. There is doubtless a great 
deal yet to be learned, respecting the chemical and physiological changes, 
which take place in any excess of waste material in the body, what 
ptomaines, enzymes, or tonic compounds may be thereby formed, and 
what relations these bear to certain saprophytic microbes, or pathogenic 
germs. The late Sir Andrew Clark, some years ago, drew attention to 
the effect, in the production of aenema, of certain poisons arising from 
the retention of fecal matter in the intestines, as in constipation ; and it 
seems probable that the absorption of certain ptomaines from the same 
source, gives rise to certain so-called *' malarial " affections. In some of 
these ptomaines formed from excess of waste substances in the body it is 
possible there may yet be formed essential conditions, special essential 



THE SOIL FACTOR IN INFECTIOUS DISEASES, 57 

compounds, for the life and growth in the body of the specific germs of 
infectious diseases, when these have gained an entrance into the body ; 
and possibly for the development of pathogenic, or disease, germs from 
benign organisms. The bacillus coli communis is naturally doubtless a 
benign organism. Yet it has long been suspected that it may be trans- 
formed in some way into the bacillus of true t)rphoid fever. At the 
annual meeting last month of the British Medical association, this subject 
was again discussed. Mr. H. R. Kenwood, M. D., of London, in a 
paper on. the "Origin and spread of typhoid fever," said: "Evidence 
was adduced in support of the view that t)rphoid fever might spring from 
acute diarrhoea. . . . Was Ebertt's bacillus the vera causa 1 If so, 
were we justified in assuming that it could proceed from an evolution of 
the bacillus coli communis ? There was evidence that even greater 
changes than were represented by the slight differences between the 
Eberth Gaffky bacillus, and the bacillus coli communis, both functional 
and morphological, might be artificially induced in bacteria. . . . 
Clinical evidence all pointed to the closest relationship between typhoid 
acute summer diarrhoea." Epidemiological evidence also, Mr. Kenwood 
contends pointed this way. Mild unrecognized types — diarrhoea, ambu- 
latory typhoid — "frequently accounted for the origin and spread of 
typical typhoid fever." 

If the bacillus coli communis may be transformed in the body, as, 
probably, by a foul condition of the intestine and some toxic substance 
evolved therefrom, into the bacillus typhosus, then we have a clear 
explanation of the occasional, if not frequent, so called de novo origin of 
tjrphoid fever, concerning which there has been a difference of opinion, 
and no little controversy, during the last quarter of a century, many of 
our most noted scientists contending that it may and does arise in this 
way. 

However all this may be, we have already learned enough, about which 
there is no question, for a basis for safe work in the direction indicated 
herein, — that of giving in our preventive efforts much more attention 
than heretofore to the soil factor. 

Respecting the prevention of consumption, for example, before we shall 
succeed in greatly reducing the mortality from this disease, much will have 
to be done besides the destruction of the tubercle bacillus, toward which 
nearly all preventive effort is now directed. Moreover, if as Dr. Prudden 
of New York estimates, there are over twenty millions of these bacilli 
cast off daily in the sputa of a consumptive patient with an average 
amount of expectoration, the destruction of the totals to even a much 
less harmful extent, from thousands of patients abroad, will be no easy 
task. Some one has said : " Killing tubercle bacilli seems a futile occu- 
pation. Though hundreds of bacilli were destroyed every day, countless 
millions would survive. If the entire human race should unite to exter- 
minate them, it is doubtful whether it would succeed. In view of this it 
might seem to some persons wiser to attack the soil formation first." 
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2. Overalls and head covering should be supplied; of such a color as 
to show the bronze. These should be washed at least once a week. 

3. All persons desiring respirators should be supplied. These should 
be washable and changed not less than three times a week. 

4. A place should be provided for the workers in which to change and 
leave their clothes. 

5. No food should be eaten by any one in the room where bronzing or 
" dusting off " has been carried on during the day. 

6. Extreme cleanliness is urged ; also the provision of lavatories and 
bath-rooms supplied with hot and cold water, soap, towels, and nail 
brushes. 

7. Printing in size to be performed in a separate room from the bronz- 
ing and " dusting off " room. 

8. Milk to be supplied twice a day to the workers, and the milk to be 
supplied as milk, and not its price in money. 

9. All persons employed, to be examined once a month by a surgeon, 
who should have power to order temporary or total suspension of work. 

10. A register to be kept, containing the date and result of his visit 
and his requirements. 

1 1 . All cases of illness attributable to bronze-working to be reported 
to the District Factory Inspector. 

PAPER STAINING, COLORING, AND ENAMELING. 

The committee calls attention to the early investigations upon these 
occupations and the fact that great improvement has followed the report 
of 1880, before which wall papers were found to contain as much as 59 
per cent, of arsenite of copper. At the present time, the poisonous col- 
ors are found to be almost entirely substituted by harmless colors, and 
arsenical poisoning from this source has become extremely rare. Still, 
the committee found certain conditions and processes which called for 
reform. 

The chief dangers in this industry appeared to be due to those arising 
from intense heat in the work-rooms, bad ventilation, and the danger 
incident to dusty processes — especially those of bronzing, " dusting off," 
flocking, mica-dusting, and the processes entailed in satin work. 

For the prevention of these dangers, the committee made recommenda- 
tions nearly identical with those which applied to the workers in bronzing 
works, with the following additional clauses : 

12. In all places where the temperature in winter reaches 75° F. or 90** 
F. in summer, and in all places where the foregoing dusty processes are 
conducted, the committee recommends the employment of a fan, or other 
means of artificial ventilation. 

13. All work, so far as possible, should be prohibited in rooms or 
stores where paper is dried, which should be separated from the machine 
or other work-rooms. 
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